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rpynnbi abtomop$h3mob othochtejibho 

CBOBOAHblX TPynn BECKOHEHHOrO PAHrA 

B. A. TOJ1CTHX 

66 "■ 
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HacTOinniiH o63op nocBHin,eH He^aBHHM pe3yjibTaTaM o rpynnax aBTOMopcpH3MOB 
OTHOCHTejibHO CBo6oflHbix rpyim 6ecKOHenHoro paHra. KpaTKne ncTopnnecKne 
3aMenaHHa h ccbijikh Ha JiHTepaTypy, KOTopbie mm npHBO^HM npn oScysmeHHH 
^ ■ Sojiee o6mnx hjih CMe>KHbix TeM, He npeTeHflyiOT Ha nojiHOTy. 

K 1. TonOJIOrHHECKHE ACnEKTE.1 

IlycTb f2 — SecKOHenHoe MHO)KecTBO. MHO)KecTBO f2 Bcex OTo6paa<:eHHH fi b 
-(— > . 

ce6a npeBpamaeTca b TonanornnecKoe npocTpaHCTBO, ecjin b KanecTBe npe,n;6a3bi 

S ■ 
i— 1 1 TonojiorHH, (fiyHKi^uoHaAbHou monoAosuu Ha fl , paccMOTpeTb ceMeHCTBa cpyHK- 

*— i ■ h;hh BH^a {a E Q n : <JX = y}, r^e x, y npo6eraiOT Q [TTj , [34}, rjiaBa 4]. JlerKO 

BH^eTb, hto onepanna KOMnconnnn Ha Q n HenpepbiBHa b cpyHKnnoHajibHon TonojiorHH, 

h hto cy>Kaa cpyHKnnoHajibHyio Tonojiornio Ha Jiio6yio rpynny nepecTaHOBOK T 

MHoacecTBa f2, mm npeBpam;aeM T b TonojiornnecKyio rpynny. Mm SyzjeM ncnoji- 

b30BaTb CTaHflapTHbie o6o3HaneHna Teopnn SecKOHenHbix rpynn nepecTaHOBOK: 

chmboji ^{u}, r ^e U — no^MHO>KecTBO Q, o6o3HanaeT no^rpynny Bcex BJieMeHTOB 

T, CTa6HJiH3HpyiOHi;HX U noTonenHO, a T^ - - no^rpynny Bcex sjieivieHTOB T, 

^^ ■ 

J_j ■ CTa6HJIH3HpyK)mHX U KaK MHO>KeCTBO. 

EcTecTBeHeH Bonpoc o tom, mo>kho jih BOCCTaHOBHTb Tonojiornio Ha r, Hcnoji- 
b3ya HCKjnoHHTejibHO TeopeTHKO-rpynnoBbie cpe^CTBa. Hanpniviep, ecjin r - - rp- 
ynna aBTOMopcpH3MOB CTpyKTypbi Ai, onpe^ejieHHon Ha f2, to BOCCTaHOBjieHne 
(pyHKH,HOHajibHOH TonojiorHH Ha r MO>KeT cjiy>KHTb nepBbiM BTanoM b bocc- 

TaHOBJieHHH Ai B T. 

B paSoTe [22] ,H>k. ^HKCOHa, n. HoiiMaHa, C. ToMaca n pa6oTe [41] n. HoflMaHa 

hJ\. MaK(pepcoHa 6mji nojiyneH nojiojKHTejibHbin otbgt fljia cjiynaa T = Sym(f2). 

B paSoTe [22] paccMaTpnBajica cjiynan, Kor^a fi — cneTHoe MHO»cecTBO (b btom 

i 
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cjiynae (pyHKnnoHajibHaa Tonojiornfl HanSojiee nojie3Ha, cm. Hn>Ke), a b pa6oTe 
|41j — o6innn cjiynan. B pa6oie |22j 6bijio ycTaHOBjieHO, hto ecjiH f2 — cneTHoe 
MHoacecTBO, to no,n;rpynna G rpynnbi Sym(fi) OTKpbiTa b tom h tojibko b tom 
cjiynae, ecjin HH^eKC G b rpynne Sym(O) MeHbiiie KapjjnHajia 2 H °. Bojiee o6innn 
pe3yjibTaT H3 pa6oTbi [41] 3BynnT TaK: ecjin f2 — npon3BOJibHoe SecKOHenHoe 
MHoacecTBO, to no,ii;rpynna G rpynnbi Sym(fi) aBJiaeTca OTKpbiToii b tom h toji- 
bko b tom cjiynae, ecjin Sym(fi) = FS(f2)G, r^e FS(fi) — rpynna Bcex (pnHHTapH- 
bix nepecTaHOBOK MHOJKecTBa f2. nepecTaHOBKa a G Sym(f2) Ha3biBaeTca cfiuHumapHoii, 
ecjin ee HOCHTejib supp(<j) = {x G (1 : ra ^ x} KOHeneH. 

IlycTb G — SecKOHe^HonopojKfleHHaH rpynna. KoHcfiuHaAbHOcmbw G Ha3biBaeT- 
ca MOinHOCTb HanMeHbinen nenonKH co6cTBeHHbix no^rpynn, oST-eflnHeHne KOTopon 
ecTb G. Eme ojj,hh BaxcHbin pe3yjibTaT H3 |41j ycTaHaBjinBaeT, hto KOHcpnHaji- 
bHOCTb SecKOHenHon cnMMeTpnnecKon rpynnbi Sym(f2) CTporo Sojibine \Vt\. 

OTJinnnTejibHbiM cbohctbom rpynnbi Sym(f2) Ha^ cneTHO-6ecKOHenHbiM mhojkcc- 
tbom fi, Ha^ejieHHon (pyHKii,HOHajibHOH Tonojiornen, nBjineTcn to, hto OHa 3bji- 
aeTca nojibCKou spynnoil [38l pa3^eji 9]. 3to 03HanaeT, hto cyin,ecTByeT MeTpnica 
Ha Sym(f2), coBMecTHMaa c (pyHKniiOHajibHon Tonojiornen, n no OTHonieHnio k 
3toh MeTpnKe Sym(f2) aBjiaeTca nojiHbiM n cenapa6ejibHbiM MeTpnnecKHM npoc- 
TpaHCTBOM. K npnMepy, ecjin f2 = (a n : n G N), to coBMecTHMaa MeTpnKa d, 
oGjiaflaioinaa HeoSxo^HMbiMn CBoncTBaMn, MoaceT 6biTb 3a,naHa TaK: d(a, it) = 0, 
ecjin a = n n ecjin o 7^ n, to d(a, it) = 2 _n , r^e n — HanMeHbniee HaT- 
ypajibHoe hhcjio, TaKoe, hto <j(a n ) 7^ Tf(a n ) hjih cr _1 (a n ) 7^ 7T (a n ). Mojkho, 
^ajiee, noKa3aTb, hto rpynnbi aBTOMopcpH3MOB Bcex CTpyKTyp nepBoro nopaaKa, 
onpe^ejieHHbix Ha f2, n tojihko ohh aBjiaiOTca 3aMKHyTbiMH no^rpynnaMn Sym(fi) 
[341 rjiaBa 4]. 3aMKHyTaa noijxpynna nojibCKon rpynnbi CHOBa aBJiaeTca nojib- 
ckoh, n noTOMy rpynnbi aBTOMopcpH3MOB Bcex cneTHO-SecKOHenHbix CTpyKTyp 
nBjiaiOTCfl nojiBCKHMH rpynnaMH. 

YnoMaHyTbin Bbinie pe3yjibTaT H3 paSoTbi [22] CTHMyjinpoBaji noncK npnMepoB 
cneTHbix CTpyKTyp nepBoro nopa^Ka .M, TaKnx, hto OTKpbiTbie nojjrpynnbi nx 
rpynn aBTOMopcpH3MOB Aut(A^) onncbiBaiOTcn TeM ace ycjiOBneM, hto h otkpbit- 
bie noijxpynnbi CHMMeTpnnecKon rpynnbi Ha chcthom SecKOHenHOM MHOJKecTBe, 



rpynnbi abtomop<dh3mob oth. cboboahbix rpynn 3 

T.e. b tohhocth KaK noflrpynnbi , HMeiomne " MajibiH MeHbine 2 N °, hh^ckc. Ilpo 
BcaKyio TaKyio caeTHyio CTpyKTypy roBopaT, hto OHa HMeeT ceoucmeo mcljiozo 
undeKca. Cpe/in npniviepoB CTpyKTyp, HMeiomnx cbohctbo Majioro HH^eKca, mojkho 
yKa3aTb BeKTopHbie npocTpaHCTBa caeTHO-SecKOHenHOH pa3MepHOCTn Hafl He 6ojiee, 
neM cneTHbiMH TejiaMH, CTpyKTypy (Q; <), cnerabie 6e3aTOMHbie 6yjieBbi ajire6pbi 

H T./I, 

B. Xo^JKec, H. Xo^khhcoh, J\. JlacKap h C. Ulejiax noKa3ajiH b paSoTe [35], hto 
cneTHbie cu-KaTeropnnHbie n u;-CTa6njibHbie CTpyKTypbi, a TaioKe TaK Ha3biBaeMbin 
cjiynanHbin rpacp (npe/reji <Dpecce KJiacca Bcex KOHenHbix rpacpOB, cm. [34l rjiaBa 
7]) HMeic-T cbohctbo Majioro HH^eKca, a hx rpynnbi aBTOMopcpH3MOB — HecneTH- 
yio KOH(pHHajibHOCTb. P. BpaflaH n J\. 3BaHC ycTaHOBHJin b [12j, hto KJiioneBbie 
MeTO^bi H3 CTaTbn |35j MoryT 6biTb npnivieHeHbi ko MHornM OTHOCHTejibHO cboSo^hbim 
rpynnaM cneTHO-6ecKOHenHoro paHra, BecbMa ^ajieKHM bo MHornx OTHOineHnax 
ot CTpyKTyp, H3ynaBinnxca b [35]. A hmchho, P. BpaflaH h J\. 3BaHC ycTaHOBHJin, 
hto npn BbinojiHeHnn OTHOCHTejibHO cboSo^hoh rpynnon G cneTHO-6ecKOHenHoro 
paHra HeKOToporo ecTecTBeHHoro CBoiicTBa, Ha3BaHHoro hmh cbohctbom 6a3HCHon 
KOHcpHHajibHOCTH, rpynna Aut(G) OTHOCHTejibHO cbo6o,h;hoh rpynnbi G cneTHoro 
paHra 6oraTa TaK Ha3biBaeMbiMH reHepnnecKHMn aBTOMop(pH3MaMH. 

Onpe^ejieHne reHepnnecKnx aBTOMopcpH3MOB OTHOCHTejibHO CBoSojiHbix rp- 
ynn, iiaHHoe P. BpanaHOM n J\. 3BaHCOM, cjie/ryeT n^ee H3 [35]. IlycTb G — 
OTHOCHTejibHO CBo6o,a,HaH rpynna cneTHO-6ecKOHenHoro paHra, Y o6o3HanaeT rp- 
ynny Aut(G), a B(G) — ceMeiicTBO Bcex CBo6oflHbix MHOJKHTejieii rpynnbi G, 
HMeiomHx KOHenHbifi paHr. Tobophm, hto Ha6op (71, . . . , 7 n ) sjieivieHTOB T n hbji- 
neTcn B(G)-seHepunecKUM hjih npocTO eenepunecKUM, ecjin BbinojiHeHbi cjieR- 
yiomne flBa ycjiOBna: 

(1) flJia Ka>Kfloro CBo6o^Horo MHoatnTejia A E 13(G) noflrpynnbi T(s), r^e 
A C B E B{G) n 7j5 = B ,h,jih Bcex i = 1, . . . , n, (popivrapyiOT 6a3y OTKpbiTbix 
OKpecTHOCTeii eflHHnnbi; 

(2) ecjin A E B(G), ^iA = A ,a,jia Bcex i = 1, . . . , n, B — cboSoahbih MHoatnTejib 
H3 B(G), coflepacamnn A, fix, . . . , /3 n E Aut(B) n $ \ A = j t \ A jj;jia Bcex 
i = l,...,n, to Han/reTca aBTOMopcpH3M a E T(A), TaKofl, hto jf \ B = /% 
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,a,jia Bcex i = l,...,n (chmboji \ yKa3MBaeT Ha orpaHnneHna OTo6pa>KeHHH, a 

<DyHKHHOHajibHaa Tonojiorna Ha T ecTecTBeHHbiM o6pa30M 3a/iaeT Tonojiornio 
Ha ^eKapTOBbix CTeneHax T n . rpynna T = Aut(G) 6osama senepuuecKUMU aemoMop- 
<fiu3MaMu [12], ecjin fljia KajK^oro HaTypajibHoro n MHOJKecTBO Bcex Ha6opoB H3 
T n , KOTopbie HBJiaiOTca reHepHnecKHMH — KOTomee (MHOJKecTBO BTopoii KaTeropnn) 

B r n . 

CbOHCTBO 6a3HCHOH KOHCpHHajIbHOCTH, KOTOpOe KaK Mbl yKa3ajIH BblHie, HBJI- 

aeTca ^ocTaTOHHbiM ycjiOBHeM fljia Toro, htoSm rpynna aBTOMopcpH3MOB OTHOCHTeji- 
bHO cbo6o^hoh rpynnbi G cneTHO-6ecKOHenHoro paHra Sbijia SoraTa reHepnnecKHMn 
aBTOMop(pH3MaMH (popMyjinpyeTca TaK: nycTb {y n : n G N} — KaKofi-HnSyflb 
6a3nc rpynnbi G; Tor^a fljis Ka>K^oro a G T n Ka>K^,oro HaTypajibHoro hhcjio 
n HaftflyTCfl HaTypajibHoe hhcjio r ^ n n aBTOMopcpH3M (3 G Aut((?/i, . . . ,y r )), 
TaKne, mto f3yi = atji jijih Bcex i — 1, . . . , n. B paSoTe [12] noKa3aHO, hto ecjin 
G — aScojnoTHaa CBo6o,a,Haa rpynna hjih ecjin Aut(G) — pynHaa rpynna, to G 

HMeeT CBOHCTBO 6a3HCHOH KOHCpHHajIbHOCTH. 

IlycTb 23 — MHoroo6pa3ne rpynn, a F — aScojiiOTHO CBoSojTHaa rpynna. 
PaccMOTpnM OTHOCHTejibHO CBo6o^Hyio rpynny F/23(F) MHoroo6pa3na 23, r^e 
23(F) — BepSajibHaa no/irpynna F, onpe^ejiaiomaa MHoroo6pa3ne 23. Torjja rp- 
ynna aBTOMop(pH3MOB Aut(F/ 23(F)) Ha3biBaeTca pyunou, ecjin roMOMopcpH3M 
Aut(F) —>■ Aut(F/ 23(F)), HH^yHiipoBaHHbiH ecTecTBeHHbiM roMOMopcpH3MOM F — > 
Fj 23(F), aBJiaeTca ciopi.eKTHBHbiM. K npniviepy, corjiacHO pe3yjibTaTy P. BpaiiaHa 
n O. ManeflOHCKon H3 [15] , ,a,Jia BcnKoro MHoroo6pa3na 23, CBo6o,i],Hbie rpynnbi 
KOToporo HHjibnoTeHTHbi, rpynnbi aBTOMopcpn3MOB 6ecKOHeHHonopocncdeHHUX rp- 
ynn Fj 23(F) — pyaHbie [15]; cnncoK H3BecTHbix pyaHbix rpynn aBTOMopcpH3MOB 
6ecKOHenHonopo>K^i,eHHbix OTHOCHTejibHO cboSoahbix npnBOflHTca b |12l TeopeMa 
1.6]. CymecTByiOT npniviepbi rpynn aBTOMopcpn3MOB OTHOCHTejibHO cboSo^hbix 
rpynn c x ieTHO-6ecKOHeaHoro paHra, He aBJiaiomnxca pynHbiMH |12j . 

P. BpaiiaH n J\. 3BaHC yKa3biBaiOT [12], hto ecjin rpynna Aut(G) cneTHon 
OTHOCHTejibHO CBo6oflHOH rpynnbi G 6oraTa reHepnaecKHMH aBTOMopcpH3MaMH, 
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to, paccy>K^,afl npaKrnnecKH Tax ace KaK n b |35j . moxho BbmecTH H3 SToro 06c- 
TOHTejiBCTBa, hto rpynna Aut(G) HMeeT cbohctbo Majioro HH^eitca h HecneTHyio 

KOHCpHHajIbHOCTb. 

Mepe3 2™ mm o6o3Ha x iaeM mhokcctbo Bcex OTo6pa>KeHHH op^HHajia n G u> b 2 = 

{0, 1}, 2 <UJ 3TO MHOJKeCTBO IJnSw 2"; a ^ MHOJKeCTBO BCeX OToSpajKCHHH U) B 

2. Ecjih s G 2 ra , to s~0 (cootb. s~l) — 3to npo/roji^KeHHe s Ha n+1, npHHHMaiomee 
3HaneHHe (cootb. 1) Ha n. 

IlycTb A4 — cneTHaa cu-KaTeropHHHaa h w-CTaGnjibHaa CTpyKTypa. H^ea ^OKa3aTejib- 
ctb pe3yjibTaTOB H3 [35], ynoMHHyTbix Bbinie, coctoht b nocTpoeHHH HHJjyK- 
nnen no BjieivieHTaM s 6iiHapHoro ^epeBa 2 <u reHepnnecKHx aBTOMopcpn3MOB 

Js, 9s~0, 981. TaKHX, hto: 

(i) flJifl Ka>Kfloro a6 2 u nocjie^OBaTejibHOCTb {^ a \n) flOJiJKHa SbiTb nocjie^OBaTeji- 

bHOCTbio Kohih; 
(ii) ecjin j n o6o3HanaeT lini7 7r |- n , r^e n G 2 W , to 7 ct 7^ 7^ jijih Bcex a, 7r G 2 w h 
(iii) H3 ycjiOBHfi a 7^ r, cr |" n = s~0, r f n = s~l, r^e ff,TG2", an£ w, 

JJ,OJI>KHO CJie^OBaTb, HTO 

(^) 7ct7 "=^i. (1) 

IlpH 3TOM OJJ,HO H3 yCJIOBHH Ha aBTOMOp(J)H3MbI g s , KOTOpOe MOJKeT 6bITb Ha3BaHO 

0-1 ycjiOBneivi, BapbnpyeTCH b 3aBHCHMOCTH ot Toro, KaKofi irejin mm xothm ;j;o6HTb- 
ch. K npHMepy, ^jih Toro, hto6m ^OKa3aTb (ot npoTHBHoro), hto no^rpynna H 
rpynnbi Aut(.M), HMeiomaii Majibiii HH^eKC, OTKpbiTa, g s ~o BbiSnpaiOT b H , a g s ~j 
- BHe H. Tor/ia H3 (1) cjie^yeT, hto H HMeeT HH/reKC 2 N °, npoTHBopenHe. 

H. B. Hhpkob [8], cjie^ya n^eaM P. EpaiiaHa h J\. 3BaHca H3 [12], noKa3aji, hto 
BcaKaa CBoSo^Haa ajireSpa Jim cneTHO-SecKOHenHoro paHra Toace HMeeT cbohctbo 
Majioro HHfleKca, a ee rpynna aBTOMop(pH3MOB — HecneTHyio KOHCpHHajIbHOCTb. 

IlycTb X — 6a3HC OTHOCHTejibHO cbo6o,thoh rpynnbi F 6ecKOHenHoro paHra. 
rpynna Autfi n ^(F) coctoht h3 Bcex aBTOMopcpH3MOB F, jrencTBHTejibHO nepeMem;- 
aiomiix ne Sojiee KOHenHoro nncjia sjieMeHTOB X. 
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Bonpoc 1. nycmb F — ceo6odnaM {ceo6odnaH a6ejieea, ceo6odnan HUAbnomeHirmaM, 
ceo6odnaM pa3pewuMad) zpynna 6ecKoneHH020 pama, a X — amo neKomopuu 
6a3uc F. BepHO au, umo nodspynna H spynnu Aut(F) omnpuma e moM u moA- 
bKO e moM CAynae, ecAU Aut(F) = HAuta Qt x(F)7 



HHane roBopa, mm Tpe6yeM, HTo6bi OTKpbiTbie no^rpynnbi Aut(-F) ,a,onycKajin 
onncaHne b flyxe npnBe/xeHHoro Bbinie pe3yjibTaTa H3 [41] 06 OTKpbiTbix nojjrp- 
ynnax npoH3BOJibHbix SecKOHenHbix CHMMeTpnnecKnx rpynn. 

IlpHMeHflH TonojiornHecKne MeTO^bi, P. BpaiiaH h B. A. PoMaHbKOB |16j nojiy- 
hhjih pa/j; HHTepecHbix oSmnx pe3yjibTaTOB o rpynnax aBTOMopcpH3MOB OTHOCHTeji- 
bHO CBo6o^,Hbix ajire6p (T.e. cboSo^hbix o6T>eKTOB h3 MHoroo6pa3HH ajireSp — 
CTpyKTyp nepBoro nopa^Ka, b h3bik kotopbix Bxo,a,aT tojibko cpyHKnnoHajibHbie 

CHMBOJIbl). 

IlepBbiH Kpyr pe3yjibTaTOB H3 [16J othochtch k cboGo^hbim no,a,rpynnaM rp- 
ynnax aBTOMop(pH3MOB OTHOCHTejibHO CBoSo^Hbix ajireSp 6ecKOHenHoro paHra. 
06o6maa H3BecTHbie pe3yjibTaTbi o cnMMeTpnnecKnx rpynnax, P. BpanaH n B. A. PoiviaH- 
bkob noKa3biBaiOT, hto ecjin F — OTHOCHTejibHO CBoSo^Haa ajireSpa 6ecKOHeaHoro 
paHra x, to rpynna T = Aut(F) nivieeT ecwdy nAomnue CBo6o;THbie no;rrp- 
ynnbi jiioSoh moiuhocth v, r/xe \F\ ^ v ^ 2^. Eme ojxhh pe3yjibraT o cbo6ojxh- 
bix no^rpynnax Aut(i ? ) roBopnT, HecpopMajibHO, o tom, hto " 6ojibniHHCTBo" 
KOHenHonopo>KfleHHbix nojxrpynn Aut(F) — sto CBo6oflHbie rpynnbi. A HMeHHO, 
MHOJKecTBO $ n Bcex Ha6opoB ( </?i,..., <p n ) ^eKapTOBon CTeneHH T n , Taxnx, hto 
no^rpynna ((fi, . . . , ip n ), nopo>K^,eHHaa aBTOMopcpH3MaMH ipi, . . . , (p n , — CBo6o,o,Haa 
rpynna paHra n, aBJiaeTca KOTOiniiM b T n . 

riycTb tc — aBTOMopcpH3M OTHOCHTejibHO CBoSo^HOH ajireSpbi F SeCKOHeHHOrO 
paHra, ,o,eHCTByioiii,HH na HeKOTopoM 6a3nce kslk nepecTaHOBKa c 6ecKOHeaHbiMH 
niiKJiaiviH n 6e3 Heno^BHJKHbix sjieivieHTOB. Tor/ia, KaK noKa3aHO b [16], Hopiviaji- 
bHoe 3aMbiKaHne it b Aut(i^) aBJiaeTca BCKmy njiOTHOH no^rpynnoH Aut(-F). B 
HeKOTopbix cjiynaax yKa3aHHoe HopiviajibHoe 3aMbiKaHne MoaceT, kohghho, coBnajjaTb 
c Aut(F). 3to nivieeT MecTO, Hanpniviep, ecjin F — ajire6pa b nycTOM a3biKe, ecjin 
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F — 9to BeKTopHoe npocTpaHCTBO Hafl TejiOM |54j . ecjiH F — CBo6o^Ha5i hhji- 
bnoTeHTHaa rpynna 6ecKOHenHoro paHra [56j n T.n. Hnxce mm eme BepHeMca k 

06cyjKfleHHK) 3TOH TeMbl. 

Cjieflyiomnn pe3yjiBTaT HMeeT pa,a, HHTepecHbix TeopeTHKO-rpynnoBbix cjie^c- 
tbhh |16|. 



1.1. nycm-b F — orrmocumeAbHO ceo6odnaH aAse6pa 6ecKOHeuHozo pama, X — 
HeKomopuu 6a,3uc F, T = Aut(F) u Sym(A') — Muootcecmeo ecex aemoMop- 
$U3M08 F, deucmeywmux na X ko,k nepecmanoeKU. Tozda 

Aut(F) = (vrr^vr- 1 : vr G Sym(AT)), 

zde U — npou360AbHoe KOHewnoe nodMHOcncecmeo F. B HacmHocmu, T ne UMeem 
co6cmeeHHUx HopMaAtnux omnpumux nodspynn. 

IlycTb Tenepb F — OTHOCiiTejibHO CBoSo^Haa ajire6pa 6ecKOHeHHoro paHra, 
HMeiomafl cbohctbo Majioro HH^eKca. Ecjih 6bi rpynna Aut(-F) HMejia co6cTBeHH- 
yio HopMajibHyio no,u;rpynny HH^eKca < 2 K °, to TaKaa no,u;rpynna 6biJia 6bi OTKpbiToii, 
hto HeB03MOJKHO no ll.ll Mojkho noKa3aTb, mto BcaKaa a6ejieBa rpynna HMeeT He 
6ojiee neM cnerabin roMOMopcpHbin o6pa3. Cjie^OBaTejibHO, rpynna Aut(F) 06- 
H3aHa coBna^aTb co cbohm KOMMyTaHTOM [16], n6o HHane Aut(F) mojkho 6biJio 
6bi roMOMopcpHO OTo6pa3HTb Ha cneTHyio HeTpHBHajibHyio a6ejieBy rpynny, hto, 

KaK Mbl BH^ejIH, HeB03MO}KHO. 

IlycTb L — cneTHbiii h3mk, a 23i C Q3 2 — HeKOTopbie MHoroo6pa3na ajireSp 
b H3biKe L. IlycTb, ^ajiee, G — CBo6oflHan ajireSpa H3 QJi, a F — CBo6o^HaH 
ajire6pa H3 232, npnneM o6e ajire6pbi F,G HMeiOT cneTHO-SecKOHenHbin paHr. 

Bbl6Hpaa B F H G HeKOTOpbie 6a3HCbI, CTpOHM CIOp'beKTHBHblH rOMOMOp(pH3M 

F —> G, KOTopbiii, oneBHflHO, HH^ynnpyeT roMOMopcpH3M r : Aut(F) — > Aut(G) 
rpynn aBTOMop(pn3MOB. IlycTb T — o6pa3 r; aBTOMopcpH3Mbi H3 rpynnbi T ec- 
TecTBeHHO Ha3biBaTb pyHHbiMH (oTHOCHTejibHO MHoroo6pa3Ha 23 2 ). 5Icho, HTO T 
3aBHCHT ot Bbi6opa 6a3ncoB b F, G, ho nocjie nepeMeHbi 6a3ncoB o6pa3 HH^y- 
nnpoBaHHoro roMOMopcpH3Ma 6yn;eT conpaxceH c T. HopiviajibHoe 3aMbiKaHne T 
HBJiaeTCH BCiopj njiOTHon noflrpynnoii Aut(G), h6o cyaceHne r Ha no,u;rpynny 
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Aut(.F), cocToanryio H3 aBTOMopcpn3MOB, ^encTByioinirx KaK nepecTaHOBKn Ha 
BbiSpaHHOM 6a3Hce F, aBJiaeTca H30Mopcpn3MOM. 

Hcnojib3ya to oScToaTejibCTBO, hto rpynnbi Aut(-F) n Aut(G) - - nojibCKne, 
P. BpanaH h B. A. PoMaHbKOB onncbiBaiOT b |16j cjie^yionryio ajibTepHaTHBy 
fljia no^rpynnbi T pynHbix aBTOMopcpH3MOB: jihSo T = Aut(G), jih6o T — toih;- 
ee noflMHOJKecTBO Aut(G) (mhojkcctbo nepBon KaTeropnn), npnneM b nocjie^HeM 
cjiynae HH^eKC T b Aut(G) paBeH 2 K °. Cxeivia ,a,OKa3aTejibCTBa TaKOBa: 3aMenaeM, 
hto r aBJiaeTca HenpepbiBHbiM OTo6pajKeHneM, n nosTOMy o6pa3 nojibCKOfl rp- 
ynnbi Aut(-F) b Aut(G) — 3to, no KpanHen Mepe, mhojkcctbo co cbohctbom Bapa. 
CorjiacHO OflHOMy pe3yjibTaTy K. KypaTOBCKoro, Bcaxaa no^rpynna co cbohc- 
tbom Bapa b nojibCKoit rpynne jih6o OTKpbiTa, jih6o aBJiaeTca toiii;hm MHOJKec- 
tbom. B nepBOM cjiynae nojiynaeM no 11.11 hto T = Aut(G), h6o T co,a,ep>KHT 
no^rpynny aBTOMopcpn3MOB, fleflcTByiomHx nepecTaHOBKaMH Ha Bbi6paHHOM Bbinie 
6a3nce G. Bo btopom cjiynae npnivieHaeM pe3yjibTaT H3 [35], rjiacamnn, hto toih;- 
aa no^rpynna nojibCKon rpynnbi HMeeT hh^ckc 2 n °. 



2. IIOPO»CflAIOII],HE MHO>KECTBA 

LQyTJiHBoe 3aMenaHne H3 [HI CTp. 44] rjiacnT, hto onncaHne nopojKflaiomHx 
rpynnbi aBTOMopcpH3MOB 6ecKOHenHonopo>K^i,eHHOH cboSo^hoh rpynnbi "npe^c- 
TaBJiaeT TpyznrocTn Jinnib b CMbicjie o6o3HaneHHn" . TeM He MeHee, o nopo>Kflaioni;- 
hx MHoacecTBax rpynn aBTOMopcpH3MOB 6ecKOHenHonopoa<;fleHHbix OTHOCHTejibHO 
CBo6o^,Hbix rpynn h3bcctho oneHb Majio, hto, kohchho, aBJiaeTca cepbe3HbiM 
npenaTCTBneM npn H3yneHHH sthx rpynn. 

noKajiyii, caMbiM o6iu,hm H3BecTHbiM (paKTOM aBJiaeTca nponiiTnpoBaHHbin 
Bbinie pe3yjibTaT H3 CTaTbn |16j P. BpanaHa n B. A. PoMaHbKOBa o nopoK^eHnn 
rpynnbi aBTOMopcpn3MOB T = Aut(F) OTHOCHTejibHO cboSo^hoh ajire6pbi F SecKOHenHoro 
paHra oS^eflnHeHneM no^rpynn, conpa>KeHHbix no^rpynne T(u) nocpeflCTBOM "nepec- 

TaHOBOnHblx" aBTOMOp(pH3MOB F, TJIfi U npOH3BOJIbHOe KOHenHoe no^MHOJKec- 
TBO F (CM. II . ID - 
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JXjisi onncaHna nopo>K^,aiomHx rpynnbi aBTOMopcpH3MOB T 6ecKOHenHonopo>K^i,eHHOH 
cbo6o^hoh a6ejieBon rpynnbi A npc-CTon SKcnoHeHTbi p moxho npnivieHHTb pe3- 
yjibTaT A. Po3eH6epra [42] o SecKOHeaHOMepHbix o6iu;hx jinHeimbix rpynnax Ha,n; 
Tejiaivin: T nopco-K^aeTca BceMH sjieivieHTaMH KJiacca dea : T.e. TaKHMH sjieivieHTaMH 
a e T, hto (a - id) 2 = 0. 

P. T. CyoH (cm. [20]) Hanieji e^HHOo6pa3HO onncbiBaeivibie MHOJKecTBa nopojK^aioiii;- 
nx KaK fljia rpynn aBTOMopcpH3MOB 6ecKOHenHonopo>K^,eHHbix CBoSo^Hbix aSejieB- 
mx rpynn, TaK n ,h;jih rpynn aBTOMop(pn3MOB SecKOHeHHonopojKfleHHbix CBo6oflH- 
bix a6ejieBbix rpynn npon3BOJibHon BKcnoHeHTbi m ^ 2. IlycTb A — CBo6oflHaa 
aSejieBa rpynna (cBo6o,a,Haa aSejieBa rpynna SKcnoHeHTbi m) n X — sto npon3BOJi- 
bHbin 6a3nc A. Tor^a aBTOMopdpn3M 6 rpynnbi A Ha3biBaeTca X -GjionHo-yHurnpeysoAbHUM, 
ecjin cymecTByeT nojiOBHHHoe no^MHOJKecTBO y 6a3nca X, Taxoe, to 6 ocTaBji- 
aeT Ha MecTe Bee sjieivieHTbi y n ,o,jia Ka>K^oro z G X \ y 

6z = z (mod (y)). 

(b nacTHOCTH, 'MaTpnna' 6 b 6a3nce yU(X\y) aBjiaeTca 6jionHO-yHHTpeyrojibHon; 
roBopaT, hto no^MHOJKecTBO M ^aHHoro 6ecKOHeaHoro MHCOKecTBa aBjiaeTca 
nojioeuHHUM — "moiety" b aHrji. jiHTepaType, — ecjin MomHOCTb M paBHa moiii;- 
hocth ^onojiHeHna M ro 3Toro MHCo-KecTBa.) 

2.1 (P. T. CyoH). rpynna Aut(A) nopoMcdaemcn eceMU X -6AOHno-ynumpeysoAb- 
humu aemoMopcf)U3MaMU, u, 6o./iee moso, mupuna Aut(A) omnocumeAbno ecex 
smux a,6moMop(jiu3M06 ne npeeumaem 22. 

HanoMHHM, hto mupuna ^aHHon rpynnbi G OTHOCHTejibHO nopo>K^i,aioiu,ero 
MHOJKecTBa 5* — 3to HanMeHbniee HaTypajibHoe hhcjio k, Taxoe, hto Ka>K^,biii 
sjieivieHT rpynnbi G MO»ceT 6biTb 3anncaH b Bn^e npon3Be,n;eHHa He 6ojiee k 
sjieMeHTOB H3 S U S~ x , hjih oo, b npoTHBHOM cjiynae. 

HeflaBHHH HeojKH^aHHbiH pe3yjibTaT JJjk. BepriviaHa [10] o SecKOHeaHbix CHMMe- 
TpnaecKHx rpynnax, a TaK»ce npe^jiojKeHHbie hm npo6jieMbi, CTHMyjinpoBajin 
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noflBjiemie pa,o,a paSoT o CBOHCTBax nopo>Kflaioiu,Hx MHOxtecTB rpynn aBTOMop- 
cpH3MOB pa3JinnHbix CTpyKTyp. IlycTb £1 — npon3BOJiBHoe SecKOHenHoe MHO>Kec- 
tbo. ,ZBk. BepriviaH noKa3aji b [10], hto ninpHHa rpynnbi Sym(fi) OTHOCHTeji- 
bHO aw6oso MHOJKecTBa nopojKflaiomHx KOHenHa. Mm Ha3biBaeM rpynny G gp- 
ynnou kohchhou uiupimu, ecjin ee ninpnHa OTHOCHTejibHO jnoSoro nopoacflaioni;- 
ero MHOJKecTBa KOHenHa (3aivieTHM, hto ncnojib3yiOTC5i TaioKe TepMHHbi KaK "cbohc- 
tbo BeprMaHa " rpynnbi orpamineHHoro ^naivieTpa Ksjih" n T.n.). 

Ilo-BHflHMOMy, nepBbiii npniviep SecKOHenHoft rpynnbi KOHenHofl ninpHHbi 6mji 
HanfleH C. IIIejiaxoM b pa6oTe [47] 1980 ro^a. 3Ta paSoTa co^epiKHT npniviep 
HecneTHon rpynnbi G, KOTopaa HMeeT ninpHHy He Sojiee neM 240 no OTHonieHnio 
k KaacflOMy CBoeiviy nopo>Kflaioni;eMy MHOJKecTBy. 

B nepBon Bepcnn npenpnHTa [9], npe^niecTByioni,eM CTaTbe |10j . ,ZBk. BeprMaH 
ccpopMyjinpoBaji HecKOJibKO BonpocoB o tom, aBjiaiOTca jih rpynnbi aBTOMop- 
(pH3MOB pa3JiHHHbix KJiaccnnecKnx CTpyKTyp rpynnaivin KOHenHofl ninpHHbi. B 
nacTHOCTH. oh npe^Jio>KHji npoaHajin3npoBaTb CHTyannio fljia rpynnbi aBTOMop- 
cpH3MOB MHOJKecTBa BemecTBeHHbix nnceji R KaK SopejieBCKoro npocTpaHCTBa, 
,n;jia rpynn aBTOMop(pn3MOB OflHopo^Hbix SyjieBbix npocTpaHCTB, fljia SecKOHenHOMepH- 
bix oSmiix JinHenHbix rpynn, fljia rpynn aBTOMop(pn3MOB cboSo^hbix rpynn 6ecKOHenHoro 
paHra, a TaKate ,n,Jia pafla flpyrnx rpynn aBTOMopcpH3MOB. Bojiee Toro, ,ZBk. BepriviaHOM 
6biJia BbiCKa3aHa o6maa rnnoTe3a o tom, hto HOBbie npniviepbi rpynn KOHenHon 
ninpnHbi MoryT 6biTb Han^eHbi "cpe^n rpynn aBTOMop(pH3MOB CTpyKTyp, KOTopbie 
MoryT 6biTb 'co6paHbi' H3 SecKOHenHoro nncjia Konnn caivinx ce6a" . 

BcKope nocjie noaBjieHna npenpnHTa ,H>k. BeprMaHa M. ,UpocTe h P. TeSejib 
|23j OTBeTHjiH nojio>KHTejibHO Ha Bonpoc ,H>k. BeprMaHa o rpynne aBTOMop- 
(pn3MOB R KaK 6opejieBCKoro npocTpaHCTBa, a aBTop nojiynnji [54] , tojkc nojio>KHTeji- 
bHbiii, OTBeT ,a,jia cnynaa SecKOHenHOMepHbix o6ih,hx JinHenHbix rpynn. /Ipyrne 
npHMepbi rpynn aBTOMopcpH3MOB, aBjiaiomnxca rpynnaMH kohchhoh ninpHHbi, 
MoryT SbiTb Han^eHbi b pa6oTax [24l [39] . 

CmeneHbw X k nopoat^aioinero MHoacecTBa X ^aHHon rpynnbi G 6ya,eM Ha3biBaTb 
MHOJKecTBO sjieMeHTOB, KOTopbie npeflCTaBJiaiOTca b Bn^;e npon3Be,n;eHHa He Sojiee 
neM k BjieMeHTOB H3 X. 
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OcHOBHaa H^ea paSoTbi ,ZBk. BeprMaHa [10J saiuiioHaeTca b tom, hto HeKOTopaa 
CTeneHb X m jnoSoro nopo>K,ziaioiii,ero MHoacecTBa X SecKOHeHHoii CHMMeTpHHecKoii 
rpynnbi Sym(O) co^epjKHT CTa6njin3aTop Bn^a T(i),{j} (3,a;ecb n flajiee jiioSoh 
chmboji BH^a r #1) * 2 yKa3biBaeT Ha nepeceneHne no^rpynn r* 1 h r* 2 ). r,a,e T = 
Sym(f2), afl = lUJ — pa36neHne f2 Ha nojiOBHHHbie noflMHOJKecTBa. ^ajiee 
JJjk. BepriviaH nojib3yeTCH TeM, hto napa CTa6njiH3aTopoB T(i),{j} U irT^^^jyTi^ 1 , 
r,a,e 7r — noflxoflHmaH nepecTaHOBKa, nopo>K^,aeT Sym(f2) (cpaKT, 6bicTpo BbiTeKaiom- 
nfl H3 pe3yjibTaTOB pa6oTbi [22]) n noKa3biBaeT, hto cooTBeTCTByioinaH ninpnHa 
paBHa 3. 5icho, hto Tor^a Sym(f2) C x 3 ( 2k+m \ r^e k — ^jinHa nepecTaHOBKn -k no 
OTHonieHHio k nopo>Kflaioiu,eMy MHO>KecTBy X. Otmcthm, hto 6ecKOHeHHOMepHbie 
jiHHenHbie rpynnbi Ha^ Tejiaivin TCOKe MoryT 6biTb nopo>KfleHbi napaivin CTa6njin3aTopoB 

BHflar WiW (SUSolEl]. 

0Ka3biBaeTCH, hto KjnoneBOH pe3yjibTaT ,ZBk. BeprMaHa mco-kct 6biTb o6o6meH 
Ha nopojKflaioiirHe MHOxcecTBa rpynn aBTOMopcpH3MOB npon3BOJibHbix OTHOCHTeji- 
bHO CBoSo^Hbix ajireSp SecKOHenHoro paHra. ElycTb F — OTHOCHTejibHO CBoSo^Haa 
ajireSpa 6ecKOHenHoro paHra. Ha30BeM no,najire6py U ajireSpbi F noAoeuHHoil, 
ecjin cym;ecTByeT pa3JiojKeHne F — U * V b CBoSoflHoe npoH3Be,n;eHHe, TaKoe, 
hto o6a CBo6o^Hbix MHOKHTejia U, V H30Mop(pHbi F. Ecjih Tenepb X — sto 
nopcoKflaioinee mho^kgctbo T = Aut(F), to, KaK noKa3aji aBTop b [56], no^xo^;- 
amaa CTeneHb X coflep>KHT CTa6njin3aTop Bn,na ^(u),{v}^ r fl e F = U * V — 
pa3Jio>KeHHe F b CBoSo^Hoe npoH3Be^,eHHe hojiobhhhbix no^ajireSp. 

06o6ma5i H3BecTHbie npniviepbi [4Tl[TC)ll3Tl l40]. bbo^hm cjie^ryioinee onpeflejieHne 
[56] . ElycTb 23 — MHoroo6pa3ne ajireSp. Tobophm, hto 23 flBjiaeTCfl BMN-MHOzoo6pa,3ueM 
(Bergman-Macpherson-Neumann variety) , ecjin ^jis KajK^on cboSo^hoh ajireSpbi 
F 6ecKOHenHoro paHra, npHHafljiejKameH 23, rpynna aBTOMopcpH3MOB V = Aut(F) 
nopo>K^,aeTca napon CTa6njiH3aTopoB 

^{Ui),{U 2 *W} H ^{U 2 ),{U 1 *W}, (2) 

r^e F — Ui * U2 * W — pa3JiojKeHne F b CBoGo^Hoe npon3BefleHHe nojiOBHHHbix 
no,najire6p. 
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PaccMOTpeHHbie Bbinie npnMepbi MoryT SbiTb Tor^a HHTepnpeTnpoBaHbi b tom 
,ayxe, nTO MHoroo6pa3ne Bcex ajireSp b nycTOM a3biKe n jiioSoe MHoroo6pa3ne 
BeKTopHbix npocTpaHCTB — 3to BMN-MHoroo6pa3HH. 

Hcnojib3yfl BbimenpHBe^eHHbiH pe3yjibTaT o CTa6HjiH3aTopax b CTeneHax nopo^Kflaioiii;- 
hx MHOJKecTB, HeTpyrHO ^OKa3aTb, hto rpynna aBTOMop(pH3MOB Aut(F) cbo6o,thoh 
ajireSpbi F 6ecKOHenHoro paHra H3 BMN-MHoroo6pa3Ha HBJiaeTca rpyimoft KOHenHoii 

IUHpHHbl B TOM H TOJIbKO B TOM CJiynae, eCJIH IBHpHHa Aut(-F) OTHOCHTejIbHO 

jiioSoro nopojKflaioinero MHOxcecTBa BH,n;a (2) KOHenHa. CnpaBefljiiiB TaKxce cjie^- 
yiomiiH pe3yjibTaT. 

2.2 ([56]). IJycmb F — ceo6odnaH a/ize6pa 6ecKOHeuHozo pama U3 BMN-MHOsoo6pa3UM. 
Tosda zpynna Aut(F) nopowcdaemcn uhboawhuhmu, coenadaem co cboum komm- 
ymaHmoM u UMeem KOHtfiuHaAbHocmb, cmpozo 6oAbiuy , to, neM pans F. Ecau, 
npojue mo20, spynna Aut(F) nejiHemctt zpynnou KOHeuHou luupunu, mo spynna 
Aut(F) UMeem ceoucmeo FA. 

HanoMHHM, hto ^aHHaa rpynna G HMeeT cbohctbo FA, ecjin BcaKoe ^encTBne 
G Ha flepeBe 6e3 HHBepcnii HMeeT Heno^BH>KHyio Tonicy [43l pa3fleji 6.1]. 

B pa6oTe [56] aBTop noKa3aji, hto rpynna aBTOMopcpH3MOB npon3BOJibHon 
6ecKOHenHonopo>K,a,eHHOH cbo6o,thoh HnjibnoTeHTHon (cbo6o,thoh aSejieBon) rp- 
ynnbi aBJiaeTca rpynnon KOHenHofi ninpnHbi. CxeMa flOKa3aTejibCTBa Toro, hto 
rpynna aBTOMopcpH3MOB Aut(A) 6ecKOHenHonopo>K^,eHHOH cbo6o,thoh a6ejieBon 
rpynnbi A HBJiaeTca rpynnoit KOHenHOH ninpnHbi TaKOBa [56] : Bbi6npaeTca KaKoii- 
HnSy^b 6a3nc X rpynnbi A, CTpoaTca nojiOBHHHbie npaMbie cjiaraeMbie U\,U2, W, 
nopo»c^,eHHbie nojiOBHHHbiMn noflMHO>KecTBaMH, ^aioni,HMH pa36neHne X ', n npoBep- 

HeTCH, HTO flJIHHbl BCeX A'-6jIOHHO-yHHTpeyrOJIbHbIX aBTOMOp(pH3MOB A nO OTHOineHHK) 

k nopojK^;aioni;eMy MHO^cecTBy 

F(Ui),{U 2 +W} U F(U 2 ),{Ui+W} 

orpaHnneHbi CBepxy; nocjie SToro npnMeHneTcn 12.11 TaKHM o6pa30M, rpynna 
Aut(-A) aBJiaeTca rpynnon KOHenHoft ninpnHbi, a MHoroo6pa3He Bcex a6ejieBbix 
rpynn HBJiaeTCH BMN-MHoroo6pa3HeM. 
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Hcnojib3ya pe3yjibTaT o CBoSo^Hbix aSejieBbix rpynnax, flOKa3biBaeM HH^yK- 
niieH no c, hto rpynna aBTOMopcpH3MOB T = Aut(iV) npoH3BOJibHOH GecKOHenHonopojK^eHHOH 
cboSo^hoh HHJibnoTeHTHOtt rpynnbi CTyneHH c nopo»cflaeTca napon CTa6njin3aTopoB 
BHfla (2) n hto cooTBeTCTByiomafl ninpnHa KOHenHa. Cne^OBaTejibHO, Jiio6oe 
MHoroo6pa3ne 0T C Bcex HHJibnoTeHTHbix rpynn CTyneHH ^ c aBJiaeTca BMN- 
MHOo6pa3neM. 

rio-BH^HMOMy, noflo6Hbie paccyat^eHHa Tpyinro npncnoco6nTb ,h,jih H3yneHHa 
rpynn aBTOMopcpH3MOB SecKOHenHonopojKfleHHbix CBo6oflHbix rpynn. 

Bonpoc 2. flejinemctt jiu MHoeoo6pa3ue ecex spynn BMN-MH030o6pa3ueM? 

Ecjih OTBeT Ha nocjie^Hnn Bonpoc nojiojKHTejieH, to no 12.21 rpynna aBTOMop- 
(pH3MOB jiio6oh SecKOHe^HonopojK^eHHon cbo6o^hoh rpynnbi coBna^aeT co cbohm 
KOMMyTaHTOM. Bbinie mm OTMenajiH, hto CBo6o^Hafl rpynna F CHemH0-6ecK0HeH- 
hozo paHra nivieeT cbohctbo Majioro HHfleKca, n noroMy rpynna aBTOMop(pn3MOB 
F coBna^aeT co cbohm KOMMyTaHTOM |12l I16j . TaKHM o6pa30M, otbct Ha cjiefl- 

yiOmHH BOnpOC, - - KOTOpblH, KOHeHHO, M05KHO paCCMaTpHBaTb BHe 3aBHCHMOC- 

th ot Bonpoca 2, -- nojiojKHTejieH fljia CBo6o,n;Hbix rpynn cneTHO-6ecKOHenHoro 
paHra. 

Bonpoc 3. Ilycmh F — 6ecKOHeHHonopoMcdeHHaH ceo6odnaM spynna. Bepno jiu, 
umo spynna Aut(-F) coenadaem co cboum KOMMymanmoM? 

Bonpoc JJjk. BeprMaHa o rpynnax aBTOMopcpH3MOB CBo6oflHbix rpynn 6ecKOHenHoro 
paHra npeflCTaBjiaeTca TpyzpibiM. TeM He MeHee, KaK noKa3aji aBTop b paSoTe |56j 
rpynna aBTOMop(pH3MOB cbo6o^,hoh rpynnbi cneTHO-GecKOHeHHoro paHra ^enc- 
TBHTejibHO aBJiaeTca rpynnon KOHenHoii ninpHHbi. 

OnnnieM n^eio OTBeTa Ha Bonpoc JUjk. BeprMaHa ,o,jiji cboSo^hbix rpynn cneTHO- 
6ecKOHeHHoro paHra (BCKmy b flaHHOM a63an,e Hcnojib3yiOTCH onpe^ejieHnsi h 
o6o3HaneHHH, BBe^eHHbie Ha CTp. [5] npn o6cyjK^eHnn pe3yjibTaTOB H3 pa6oTbi 
[35J). BiycTb F — CBoSo^Haa rpynna cneTHO-SecKOHeHHoro paHra; HanoMHHM, 
hto corjiacHO pe3yjibTaTaM H3 pa6oTbi [12] rpynna Aut(F) SoraTa reHepnnecKHMn 
aBTOMopcpH3MaMH. npe,nxiojiaraeM, hto Han^eTca nopojKflaioinee MHOJKecTBO X 
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rpynnbi Aut(-F), no OTHomeHHio k KOTopoMy 3Ta rpynna HMeeT 6ecKOHe x myio 
ninpHHy. Tor^a moxho, ^encTByii KaK h b yKa3aHHbix paSoTax, peajin30BaTb Hrpy 
c reHepHnecKHMH aBTOMopcpH3MaMH rpynnbi F, CTpoa HH^ryKniieii no sjieivieHTaM 
s 6nHapHoro ^epeBa 2 <u) reHepnnecKne aBTOMopcpH3Mbi 7 S , g s ~o, g s ~i, ya,OBjieTBop- 
Hiomne ycjiOBnaM (i-iii), npnBe,n;eHHMMH Ha CTp. [5], n cjie^yiomeMy 0-1 ycjiOBnio: 

g s ~o e X n H gn € X 3n . 

H3 (popMyjibi (pO) mojkho BbiBecTH, hto ecjin (pyHKnnn a, tt E 2 w TaKOBbi, to fljia 
HeKOToporo s G 2 n mm nivieeM, hto a npo^ojiJKaeT s^O, a ir npoflOJiJKaeT s^l, to 
fljiHHa aBTOMop(pH3Ma 7cr7^ 1 no OTHomeHHio k X CTporo Sojibine n. B nacTHOCTH, 
cymecTByeT HecneTHO MHoro nonapHO pa3JinnHbix aBTOMop(pn3MOB Bn^a 7^, r^e 
a G 2 W , a, 3HannT, HeKOTopaa CTeneHb X n nopoacflaioinero MHOJKecTBa X Toace 
co^epjKHT HecneTHO MHoro aBTOMopcpH3MOB yKa3aHHoro Bn^a. B TaKOM cnynae 
mojkho HaiiTH m^2nn BJieMeHTbi 7 CT , 7^ H3 X n , ^jia kotopmx HMeeM: 

a \m — r \m h a \m+ 1 ^ r \m+ 1. 

Ho Tor^a, KaK mm 3aMenajin Bbinie, ^JinHa aBTOMop(pn3Ma Jal^ 1 ^ X 2n no 
OTHomeHHio k X npeBOCxo^HT m, npoTHBopenne. 

Bonpoc 4 (Ji>K. BeprMaH). Bepno au, umo spynna aemoMop(fiu3Moe jik>6ou 
6ecKOHeuHonopoMcdeHHOu ceo6odHou zpynnu nejinemcn spynnoil KOHeuHou mupuHul 

To oScToaTejibCTBO, hto TaKne pynHbie rpynnbi aBTOMop(pn3MOB OTHOCHTejibHO 
cbo6o^;hmx rpynn 6ecKOHenHoro paHra, KaK rpynnbi aBTOMopcpH3MOB 6ecKOHenHonopo>KfleHH- 
mx CBoSoflHbix aSejieBbix n cbo6o^hmx HnjibnoTeHTHbix rpynn TO>Ke OKa3ajincb 
rpynnaMH KOHenHon innpHHM (bhc 3aBncnMOCTn ot paHra), no3BOJiaeT Ha^eiiTbCfl 
Ha to, hto n b o6meM cjiynae rpynnbi aBTOMopcpH3MOB 6ecKOHenHonopo>KfleHHMx 
CBoSo^HMx rpynn SyayT rpynnaMH KOHenHon hihphhm. 

Mm BH^ejiH paHee, hto KOHcpnHajibHOCTb rpynnbi aBTOMopcpH3MOB jiioSoh 6ecKOHenHonopo>K^,eHHOH 
cboSo^hoh HHJibnoTeHTHoii (cboSo^hoh a6ejieBon) rpynnbi N CTporo 6ojibine, neM 
\N\. 3to no3BOJiiieT Ha^eaTbca, hto pe3yjibTaT P. BpanaHa n J\. 3BaHca o Hec- 
neTHon KOH(pHHajibHOCTH rpynnbi aBTOMop(pn3MOB CBoSoflHofl rpynnbi cneTHO- 
SecKOHenHoro paHra mojkho o6o6iHHTb. 
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Bonpoc 5. IJycmb F — ceo6odnaH zpynna 6ecKOHeuHozo pama. Ilpeeocxodum 

jiu KOHtfiuHaAbHocmt) zpynnu Aut(F) pam zpynnu Fl 

Cor.jiacHo l2.2l rpynna aBTOMop(pH3MOB OTHOCHTejibHO cboSo^hoh ajire6pbi F 113 
BMN-MHoroo6pa3HH nopoK^aeTCH HHBOjnoniiaMH. Bojiee tohho, ecjin B — 3to 
KaKOH-HnSyjib 6a3nc F, to rpynna Aut(F) coBna/iaeT c HopMajibHbiM 3aMbiKaHneM 
HHBOJiionHH 7r, KOTopaa ^encTByeT Ha B KaK nepecTaHOBKa nopa,o,Ka ,a,Ba, TaKaa, 
hto ee HOCHTejib paBHOMomeH MHoacecTBy Heno^,BH>KHbix sjieivieHTOB |56j . Tax 
KaK MHoroo6pa3ne Bcex a6ejieBbix rpynn n Bee MHoroo6pa3na 9T C aBJiaiOTca 
BMN-MHoroo6pa3HHMH, to rpynna aBTOMopcpH3MOB 6ecKOHeaHonopo>K,ii,eHHOH 
cboSojjhoh a6ejieBon (cboSo^hoh HHJibnoTeHTHon rpynnbi) ecTb HopMajibHoe 3aMbiKaHne 
HeKOTopon hhbojiioh;hh (cp. c nnTHpoBaHHbiM paHee pe3yjibTaT0M H3 [16], yTBep^K/iaioiii;- 
hm, hto HopMajibHoe 3aMbiKaHne no,a,xo,zi,ainero "nepecTaHOBOHHoro" aBTOMop- 
(pH3Ma OTHOCHTejibHO cboSo^hoh ajire6pbi F 6ecKOHenHoro paHra BCio/Ty njiOTHO 
b Aut(F)). 

Bonpoc 6. Ilycmb F — 6ecKOHeHHonopootcdeHHan ceo6odnasi spynna. Bepno 
,/iu, umo Aut(-F) aejifiemctt nopjuaAbHUM 3aMUKanueM nodxodavj^eu uhboawi^uu 
[neKomopozo aemoMop(j)U3Ma spynnu F)7 

Jlio6onbiTHO OTMeTHTb, mto ecjin F — HeaSejieBa CBoSo/jiiaa rpynna KOHenHoro 
paHra, to Aut(i ? ) ecTb HopMajibHoe 3aMbiKaHne hhbojiioii,hh, KOTopaa ,a,eHCTByeT 
Ha HeKOTopoM 6a3Hce F KaK nepecTaHOBKa c e^niHCTBeHHbiM hhkjiom jjjihhm ^Ba 
|13j . M. Bpan^coH h K. OorTMaHH, aBTopbi nocjie^Hero peoyjibTaTa, npnMeHHjin 
ero fljia onncaHna B03Moa<Hbix roMOMop(pHbix o6pa30B rpynnbi Aut(-F). 

JlioSon roMOMopcpHbiH o6pa3 rpynnbi KOHenHoii niHpHHbi — bto tojkc rp- 
ynna KOHeaHOH niHpHHbi. EIosTOMy, CKaaceM, jik)6oh roMOMopcpHbiii o6pa3 rp- 
ynnbi aBTOMop(pH3MOB CBo6o^HOH rpynnbi F caeTHO-SecKOHeaHoro paHra 06- 
a3aH 6biTb rpynnoH kohchhoh niHpHHbi, hto, KaK h b cjiynae CBo6oflHbix rp- 
ynn KOHenHoro paHra, HaKjia^biBaeT cepbe3Hbie orpaHnaemia Ha roMOMopcpHbie 
o6pa3bi rpynnbi Aut(F). C stoh tohkh 3peHna /iBe cjieflyioinne npo6jieMbi nivieiOT 
BajKHoe 3HaneHne. 
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Bonpoc 7 (Ji>K. BeprMaH, [ID]). Cyuificmeyem au CHemH0-6ecK0HeuHan zpynna 
KOHeuHou mupuHul 

Bonpoc 8 (M. ,HpocTe, P. Te6ejib, [23]). Cyu^ecmeyem au spynna KoneuHou 
tuupuHU, UMewu^an CHemnyto KowfiuHaAbHocmbl 

HanoMHHM, hto ecjiH G — bto OTHOCHTejibHO CBoSo^Haa rpynna, to IA(G) 
— 3to rpynna TaK Ha3biBaeMbix IA-aBTOMop(pn3MOB, T.e. aBTOMopcpn3MOB, ^enc- 
TByiomnx TOJK^ecTBeHHO Ha a6ejin3annH G. Xopoino H3BecTHO, hto rpynna IA(F) 
Bcex IA-aBTOMopcpHMOB CBo6o^Hon rpynnbi F KOHenHoro paHra n aBJiaeTCH HopMaji- 
bHbiM 3aMbiKaHneM (b rpynne Aut(F)) cjieflyiomero IA-aBTOMopcpH3Ma: 

OLX\ = X\, 

ax 2 = X\X 2 Xi l , 

OtXi Xij i -f- 1, Z, 

r^e Xi, . . . ,x n — npoH3BOJibHbin 6a3nc F. 

Bbijio 6m HHTepecHO npoBepnTb, cnpaBe^JinB jih aHajiornnHbin pe3yjibTaT fljia 
6ecKOHenHonopo»cfleHHbix cboSo^hmx rpynn. 

Bonpoc 9. Tlycm-b F — 6ecKOHeHHonopootcdeHHaH ceo6odHan zpynna. Cymec- 
meyem au lA-aemoMopqju3M spynnu F (neKomopoe " He6oAt)Uwe" Muootcecmeo 
!A-aemoMopg)U3Moe) , HopjuaAbHoe 3aMUKanue Komoposo e zpynne Aut(F) ecmt 
nodspynna IA(F)? 

IlycTb F — npoH3BOJibHaa HeaSejieBa CBo6o,a,Haa rpynna. YKaaceM npniviep 
MHoacecTBa IA-aBTOMopcpH3MOB, HopMajibHoe 3aMbiKaHne KOToporo coBna^aeT 
c rpynnon IA(F), b cjiynae, ecjin paHr F KOHeneH, n HopMajibHoe 3aMbiKaHne 
KOToporo coBna^aeT, bo3mo>kho, c rpynnon IA(F) n b o6meM cjiynae. Ha30BeM 
cuMMempueu hhbojiioii;hio rpynnbi F, KOTopaa o6pam;aeT Bee sjieivieHTbi HeKOToporo 
6a3nca F. 5Icho, hto npoH3Be^,eHne flByx cnMMeTpnn HH^ynnpyeT TpnBnajibHbin 
aBTOMop(pH3M a6ejin3annH F. Tor^a, ecjin paHr F KOHeneH, to HopMajibHoe 
3aMbiKaHne MHOJKecTBa Bcex npon3BefleHHn nap cnMMeTpnii b rpynne Aut(F) 
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ecTb no/irpynna IA(F) } h6o yKa3aHHbra Bbinie aBTOMopcpH3M a jierKO npe^c- 

TaBHTb B BH^e npOH3Be^eHHiI ^ByX CHMMeTpHH. 

3. ABTOMOPOH3ME.I 
KjiaCCHCpHKaHHa H30MOp(pH3MOB (aBTOMOp(pH3MOB) flJia OCHOBHblX THnOB JIHHeHH- 

bix rpynn Ha/j; Tejiaivin, nojiyneHHaa b KJiaccnnecKnx paSoTax >K. /Jbe/ipHHe, 
K. PnKKapTa h jipyrnx aBTopoB, oSycjiOBHjia noaBjieHne Ba>KHOH pa6oTbi Jl.- 
K. Xya n H. Paimepa [36] 1951 rojja, b KOTopon 6mjio Haft/ieHO onncaHne aBTOMop- 
(pH3MOB rpynn aBTOMopcpH3MOB CBo6oflHbix aSejieBbix rpynn KOHenHoro paHra 
(yHHMOijyjiapHbix rpynn GL(n, Z)). Tpynnbi aBTOMopcpH3MOB cboSo^hbix aSejieB- 
hx rpynn 3aHHMaiOT oco6oe MecTO cpejjn rpynn aBTOMopcpH3MOB OTHOCHTeji- 
bho CBo6o,a,Hbix rpynn, n6o sth rpynnbi MoryT paccMaTpnBaTbca KaK rpynnbi 
aBTOMopcpH3MOB CBo6o^Hbix MOixyjien (Hafl Z), hto no3BOJinjio Jl.-K. Xya n H. PaiiHepy 
npnivieHHTb pa/j; MeTO/iOB, pa3pa6oTaHHbix jj;jia H3yneHna rpynn aBTOMop(pH3MOB 
BeKTopHbix npocTpaHCTB Hafl Tejiaivra. 

IlycTb A — CBoSo^Haa aSejieBa rpynn KOHenHoro paHra n ^ 3. KaK noKa3aHO 
b pa6oTe [36], b rpynne Aut(Aut(A)) nivieeTca He Sojiee neTbipex CMe>KHbix KJiac- 
cob no no^rpynne Inn(Aut(A)) BHyTpeHHnx aBTOMopcpH3MOB rpynnbi Aut(A): a 
nivieHHO, pobho neTbipe KJiacca, ecjin n — neTHO, n pobho /iBa KJiacca, ecjin n 
HeneTHO. KaK n b cjiynae, CKajKeM, o6mnx jinHenHbix rpynn Hajj; Tejiaivin, ojthh 
H3 HeTpnBnajibHbix KjiaccoB onpe^ejiaeTca (npn jik)6om n) KOHTparpa^neHTHbiM 
aBTOMop(pH3MOM R\, a /iBa flpyrnx (tojibko npn neTHOM n) — aBTOMopcpH3MOM 
Riicr) = det o ■ a n aBTOMopcpH3MOM R\R2- 

HoBbie pe3yjibTaTbi 06 aBTOMopcpH3Max rpynn aBTOMop(pH3MOB OTHOCHTeji- 
bho CBoSo^Hbix rpynn noaBHJincb tojibko npniviepHO nepe3 neTBepTb BeKa nocjie 
Bbixo^a pa6oTbi Jl.-K. Xya n H. PaiiHepa. IloaBjieHHio sthx pe3yjiBTaTOB cnoco6c- 
TBOBaji pa,a, rnnoTe3 T. BayMCJiara o 6anmax aBTOMopcpH3MOB rpynn, npe^Jio^KeHH- 
bix b Hanajie ceMnjxecaTbix. B nacTHOCTH, oh ccpopMyjinpoBaji rnnoTe3y o tom, 
hto Sanrna aBTOMopcpH3MOB CBoSoflHon rpynnbi KOHenHoro paHra ^oji>KHa 6biTb 
oneHb KopoTKOfl n, nojKajiyn, HanSojiee H3BecTHyio (h jio chx nop hh no/iTBepjKJxeHH- 
yio, hh onpoBeprHyTyio) rnnoTe3y o tom, hto 6aniHH aBTOMopcpH3MOB bchkoh 
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HHjibnoTeHTHOH rpynnbi 6e3 KpyneHna ^ojiJKHa oSpbmaTbca nocjie KOHenHoro 
nncjia maroB (2j npoSjieMa 4.9]. (3aMeTHM, hto Rjin npocTOTbi H3Jio>KeHHn mm 
/xonycKaeM, KaK 3to npHHSTO b nocjieijiiee Bpeivia, nocTpoeHne Sanran aBTOMop- 
cpH3MOB Hafl jik)6oh rpynnon, a He tojibko Ha^, rpynnon 6e3 nempa, KaK Toro 
TpeSyeT KJiaccnaecKoe onpe/xejieHne.) 

B cepnn paSoT [271 l28l 1291 130]. HanncaHHbix b cepeijiiHe ceMH^ecaTbix, JJjk. ,Hanep 
n 3. OopMaHeK no^TBep^Hjin HeKOTopbie H3 rnnoTe3 T. BayMCJiara n onncajin 

6aniHH aBTOMOp(pH3MOB flJia JXpCTaTOHHO SojIbHIOrO KJiaCCa OTHOCHTejIbHO CBOSOJJH- 

bix rpynn. BbiacHHJiocb, k npniviepy, hto Sanraa aBTOMop(pn3MOB Hea6ejieBon 
CBoSoflHon rpynnbi F KOHenHoro paHra nBjiaeTca HacTOJibKO kopotkoh, HacKOJi- 
bKO 3to BOo6ni;e bo3mojkho, nocKOJibKy KaK noKa3ajin JJjk. ^aiiep n 3. OopiviaHeK 
b pa6oTe [27] HMeeT MecTO H30Mop(pn3M rpynn Aut(F) n Aut(Aut(F)). Hhbimh 
cjiOBaMH, rpynna Aut(-F) OKa3ajiocb coBepnieHHon (HanoMHHM, hto rpynna G 
Ha3biBaeTca coeepiueHHoii, ecjin nemp G TpnBnajieH, n Bee ee aBTOMop(pn3Mbi — 
BHyTpeHHne). JUjk. /Jaiiep n 3. <J>opMaHeK ncnojib30Bajin cjieflyiomnn KpnTepnn 
coBepnieHHOCTH rpynnbi aBTOMopcpH3MOB Aut(G) rpynnbi 6e3 nempa G, npnHafljiejKam;- 
nfl y. BepHcaft/xy: rpynna Aut(G) coBepnieHHa b tom h tojibko b tom cjiy- 
nae, ecjin nojjrpynna BHyTpeHHnx aBTOMop(pn3MOB Inn(G) nBjiaeTca xapaKTepnc- 
THaecKon no/xrpynnon rpynnbi Aut(G). Otmcthm, hto b pa6oTe [27] cymec- 
TBeHHbiM o6pa30M ncnojib30Bajica npnBejxeHHbin Bbinie pe3yjibTaT Jl.-K. Xya n 
H. PaiiHepa. 

Jfeyaaa aacTHbin cjiyaaii BbiinenpHBe/xeHHon ranoTe3bi F. BayMCJiara o 6anm- 
ax aBTOMopcpH3MOB HHjibnoTeHTHbix rpynn 6e3 KpyneHnn, ,H>k. ,Hanep n 3. <J>opMaHeK 
ycTaHOBHjin b pa6oTe |28j , hto rpynna aBTOMop(pn3MOB cboSo^hoh HHjibnoTeHTHOH 
rpynnbi CTyneHH flBa, HMeiomeii KOHeaHbin paHr r ^ 2, aBJiaeTca coBepnieHHOii 
npn r 7^ 3, a npn r = 3 cooTBeTCTByiomaa 6anma aBTOMopcpH3MOB HMeeT BbicoTy 
2. 
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B pa6oTe [30] JUjk. ,Hanep n 3. QopMaHeK H3yaajin rpynnbi aBTOMopcpH3MOB 
OTHOCHTejibHO CBoSo^Hbix rpynn BH,aa F/C, rjje C — xapaKTepncTnaecKaa no,arp- 
ynna cboSojjhoh rpynnbi F KOHeaHoro paHra. Ojjiih H3 HanSojiee o6inirx pe3yjib- 
TaTOB [30] roBopnT o tom, hto ecjin cpaKTop-rpynna F/R, r,ae R — xapaKTepnc- 
TnaecKaa noarpynna F, annpoKCHMnpyeTca HHJibnoTeHTHbiMH rpynnaivin 6e3 Kpy- 
aemia, to rpynna aBTOMopcpH3MOB cpaKTop-rpynnbi F/R', rae R' — KOMMyTaHT 
rpynnbi R, aBjiaeTca coBepineHHoii. HanoMHHM, hto CBo6o,OHbie rpynnbi annpoKCHMnp- 
yiOTca HHJibnoTeHTHbiMH rpynnaivin 6e3 Kpyaemia, n noaTOMy nocjieaHHH pe3- 
yjibTaT o6o6niaeT, Ha caMOM aeae, pe3yjibTaT o coBepnieHHOCTH rpynnbi Aut(F). 
Cpeaii OTHOCHTejibHO CBoSo^Hbix rpynn annpoKCHMHpyeMbix HHJibnoTeHTHbiMH 
rpynnaMH 6e3 KpyaeHHH mojkho ynoMaHyTb em;e, k npHMepy, pa3peniHMbie rp- 
ynnbi; nosTOMy H3 yKa3aHHoro Bbinie pe3yjibTaTa BbiTexaeT, hto rpynna aBTOMop- 
cpH3MOB Kaatapii Hea6ejieBoii cboSojjhoh pa3peniHMOH rpynnbi aBjiaeTca coBep- 

HieHHOH. 

B pa6oTe [26] JJjk. ^aiiep H3yaajia 6aniHH aBTOMopcpH3MOB rpynn SL(n, Z) h 
GL(n, Z). Bmjio flOKa3aHO, hto rpynna aBTOMopcpH3MOB rpynnbi SL(n, Z) coBep- 
Hiemia npn jiioSom n ^ 3, a npn n = 2 6aaiHa aBTOMop(pH3MOB SL(n, Z) HMeeT 
BbicoTy 8. rpynna aBTOMop(pH3MOB rpynnbi GL(n, Z) TaK>Ke coBepnieHHa npn 
J11060M HeaeTHOM n ^ 3. Ecjih n ^ 4 aerao, to BbicoTa 6aniHH aBTOMopcpH3MOB 
rpynnbi GL(n, Z) paBHa 5, a npn n = 2 — paBHa 4. 

B 1991 3. <J>opMaHeK [33] ycnjinji pe3yjibTaT H3 [27], hbhmm o6pa30M yKa3aB 
Ha npnaHHy Toro, aTO noarpynna Inn(F) aBJiaeTca xapaKTepncTnaecKOH noarp- 
ynnon rpynnbi aBTOMop(pH3MOB Aut(i^) HeaSeaeBOH CBoSoaHOH rpynnbi F KOHeaHoro 
paHra: KaioaeBOH pe3yjibTaT H3 |33j rjiacnT, hto Inn(.F) — sto eaiiHCTBeHHaa 
HopMajibHaa CBoSojjHaa noarpynna rpynnbi Aut(F), HMeiomaa paHr, coBnaaaiOHi;- 
hh c paHroM F. Eme oaHO apKa3aTeabCTBO coBepnieHHOCTH Aut(.F), HanaeHHoe b 
tom ace roay J\. T. XpaMHOBbiM [7], ocHOBbiBajiocb Ha nojiyaeHHoii hm Kjiac- 
CH(pHKan,HH KOHeaHbix rpynn, peajiH3yeMbix KaK noarpynnbi rpynn aBTOMop- 
cpH3MOB KOHeaHonopoac^eHHbix CBo6oaHbix rpynn 0[6]. KpoMe Toro, J\. T. XpaM- 
npB noKa3aa, aTO h rpynna Out(F) BHeniHHX aBTOMop(pH3MOB rpynnbi F aBJiaeT- 
ca coBepnieHHOH npn ycaoBnn, aTO rank F ^ 3 (HanoMHHM, aTO rpynna BHeniHHX 
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aBTOMopcJ)H3MOB CBoSo^HOH rpynnbi paHra ^Ba H30MopcpHa rpynne GL(2, Z)), n, 
b nacTHOCTH, He aBjiaeica coBepnieHHon). 

M. Bpan^coH h K. <J>orTMaHH nepe^OKa3ajiH b 2000 ro^y [T4] pe3yjibTaT ,ZL F. XpaM- 
npBa o coBepnieHHOCTH Out(-F), r^e F — HeaSejieBa CBo6o,irHaa rpynna paHra He 
MeHbine 3 h npefljioacnjin eme o,tho (neTBepToe no cneTy) flOKa3aTejibCTBO coBep- 
nieHHOCTH rpynnbi aBTOMopcpH3MOB Hea6ejieBon cboSo^hoh rpynnbi KOHenHoro 
paHra. M. BpaflflcoH h K. <I>orTMaHH Hcnojib30BajiH ^eflcTBHe rpynnbi Out(-F) Ha 
TaK Ha3biBaeMOM BHenmeM npocTpaHCTBe (Outer Space), cnennajibHOM n oneHb 
nojie3HOM ,a;jia npnjio»ceHHH KOM6nHaTopHOM o6b.eKTe, BBe^eHHOM K. QorrMaHH 
n M. KajuiepoM b [21]. 

B CBoen flHCcepTannn [37] (2003 rofl) M. KaccaSoB noKa3aji, hto Ganma aBTOMop- 
(pH3MOB cbo6o^hoh HHjibnoTeHTHOH rpynnbi KOHenHoro paHra oSpbmaeTca nocjie 
KOHenHoro nncjia niaroB, peninB, TeM caMbiM, ,njia sthx rpynn npo6jieMy T. Ba- 
yMCJiara. Hanpniviep, ecjin A" — CBo6o,n;Haa HHJibnoTeHTHaa rpynna KOHenHoro 
paHra, Taxaa, hto rpynna Aut(iV) HMeeT TpHBnajibHbiH neHTp, to Ganma aBTOMop- 
(pn3MOB Hafl A" nivieeT BbicoTy ^ 3. OcHOBHaa n^ea paSoTbi M. KaccaSoBa 3aKJiionaeT- 
ca bo BJioa<;eHHH Ka>Kfloro 3Ta>Ka cooTBeTCTByiomen Ganran aBTOMop(pn3MOB b 
KanecTBe penieTKH b no,irxo,naiiryio rpynny J1h. 3to no3BOJiHjio M. KaccaSoBy 
CBecTH 3a^any 06 onncaHnn 6anmn aBTOMopcpH3MOB CBo6oflHon HHjibnoTeHTHOH 
rpynnbi k 3a^ane 06 onncaHnn 6aniHH npon3BOflHbix HeKOTopoii CBo6oflHofl hhji- 
bnoTeHTHOH ajire6pbi Jim. IlpeflCTaBjiaeTca BepoaTHbiM, hto HeKOTopbie pe3yjib- 
TaTbi M. KaccaSoBa mojkho ycnjinTb. 

Pe3yjibTaTbi M. Kacca6oBa 6bijin CTHMyjinpoBaHbi BaacHon pa6oToii 3. OopMaHeKa 
|32j 2002 ro,na, onncaBiuHM neHTpbi rpynn aBTOMop(pH3MOB cboGo^hbix hhji- 
bnoTeHTHbix rpynn KOHenHoro paHra. IlycTb N rtC — CBo6oflHaa HHJibnoTeHTHaa 
rpynna KOHenHoro paHra r h CTyneHH HHjibnoTeHTHOCTH c. 3aMeTHM, hto npoSjieivia 
onncaHHa neHTpoB rpynn Aut(A rc ) CBa3aHa co cjie,zryioiiiHM HHTepecHbiM BonpocoM 
A. T. MacHHKOBa: ,n;jia KaKnx r, c b rpynne N rjC Han^yTca HeTpnBnajibHbie sjieMenrbi, 
(pHKcnpyeMbie BceMH aBTOMopcpH3MaMH N r>c ? (cm. |19[ npoSjieMa Nl]). KaK noKa3aji 
3. OopMaHeK b pa6oTe [32], rpynna N rfi oSjia^aeT TaKHMH sjieMeHTaMn Tor^a n 
TOJibKO Tor^a, Kor^a (a) r = 2 hjih r = 3 n c = 2fcr, fc) 2 h (b) r ) 4 b 
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c — 2kr, k ^ 1. B. B. BjiyijOB nocTpoHji b hbhom BH,a,e npmviepbi HeTpHBnajiBHbix 
3JieMeHTOB, (pHKCHpyeMbix BceMH aBTOMop(pn3MaMn rpynn A^ 2 ,4fc, r^e k ^ 2 [19J. 
rpynna Aut(A r rc ) o6jia,a;aeT HeTpHBHajibHbiM neHTpoM Tor^a n TOJibKO Torija, 
Kor^a c = 2kr + 1 n fe ^ 1 . 

Bee n;HTHpoBaHHbie Bbinie CTaTbn 06 aBTOMop(pH3Max rpynn aBTOMop(pH3MOB 
OTHOCHTejibHO CBo6oflHbix rpynn KOHenHoro paHra TaK hjih HHane cymecTBeHHbiM 
o6pa30M ncnojib3yiOT KOHenHOCTb paHra: Hanpniviep, npn ncnojib30BaHHn flenc- 
tbhh aBTOMop(pH3MOB Ha nopojKflaiomHx, KaK b [271 l28l [3, [Hj hjih npn ncnoji- 
b30BaHHH pe3yjibTaTa Jl.-K. Xya h H. Paimepa, cymecTBeHHO ncnojib3yioiii;ero 
MaTpnnHyio TexHHKy, KaK b [27l ES, E3 EO, [33] . npeflCTaBjiaeTca, o^HaKO, nejiecoo6pa3HbiM 
oSoSmeHne sthx pe3yjibTaTOB Ha rpynnbi aBTOMop(pn3MOB OTHOCHTejibHO cboSojjh- 
bix rpynn SecKOHenHoro paHra. B niiKjie paSoT [50l [52J, [53l [55] aBTop Hanaji 
peajiH3an,Hio stoh nporpaMMbi. 

Ochobhoh pe3yjibTaT pa6oTbi [50] o6o6maeT pe3yjibTaTbi H3 [27]: OKa3biBaeTca, 
hto rpynna aBTOMop(pH3MOB Aut(-F) Hea6ejieBOH cboSo^hoh rpynnbi F aBjiaeT- 

CH COBepHieHHOH BHe 3aBHCHMOCTH OT TOrO, HBJIHeTCH JIH paHr F KOHeHHbIM HJIH 

6ecKOHenHbiM. 3to, KaK h b cjiynae KOHenHoro paHra cjie^yeT H3 Toro, hto noflrp- 
ynna Iim(F) HBjiiieTCfl xapaKTepncTnnecKon no^rpynnoH rpynnbi Aut(i^), hto, 
b cbok) onepeijb, o6ycjiOBJieHO cjieijyioinHM pe3yjibTaTOM. 

3.1. rtycmb F — nea6eAeea ceo6odHan zpynna. Tosda ceMeucmeo ecex conp- 
HwceHuu (eHympeuHux aemoMopg)U3Moe F) nocpedcmeoM cmeneneu npuMumueH- 
ux ajieMenmoe F neAHemcH onpedeAUMUM 6e3 napaMempoe e Aosune nepeozo 
nopndna nodMHOwcecmeoM spynnu Aut(F). 

HanoMHHM, hto no^MHOJKecTBO D CTpyKTypbi Ai onpedeAUMO 6e3 napaMempoe 
b Ai, ecjin Han^eTCii (popMyjia nepBoro nopaflKa x B a3biKe Ai, TaKaa, hto D = 
x(-M)', acHO, hto ecjin M. — bto rpynna, to BcaKoe onpe^ejiHMoe 6e3 napaMeTpoB 
no^MHOxcecTBO M. nopojKijaeT xapaKTepncTnnecKyio no^rpynny. 

^OKa3aTejiBCTBO TeopeMbi 13.11 onnpaeTca Ha onncaHne aBTOMop(pH3MOB npoo 
Toro nopa^Ka, Hafl^eHHoe J\&. ^Hanep h n. Ckottom b pa6oTe [25] . A hmchho, 
Hcnojib3yH pe3yjibTaTbi H3 [25], mojkho noKa3aTb, hto KJiacc conpajKeHHOcrn 
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hhbojiioiihh, Ha3biBaeMbix b |50j KBa3ii-conpa>KeHHflMn, aBjiaeTca onpe^ejiHMbiM 
6e3 napaMeTpoB KjiaccoM conpaaceHHOCTn rpynnbi Aut(i^), a noTOM, BbiSpaB 
HeKOTopoe KBa3H-conpa>KeHHe tp, nocTponTb (/9-onpe^;ejiHMoe noflMHOJKecTBO H(<p), 
n,eHTpajiH3aTop KOToporo TaKOB, hto ero sjieMeHTbi, He aBjiaioiHiieca hhbojiioiih- 
hmh, cyTb conpaxceHna BceMH CTeneHaMH HeKOToporo npHMHTHBHoro BJieivieHTa 
F. 

BocnpoH3BefleM Tenepb ^eTajin HaSpocaHHon Bbinie cxeMbi ^OKa3aTejibCTBa 
ocHOBHoro pe3yjibTaTa H3 paSoTbi [50]. IlycTb x — npHMHTHBHbin sjieivieHT rp- 
ynnbi F h C — CBo6oflHbiii MHOJKHTejib F, TaKoii, hto F = (x) * C. Tor^a 
HHBOjnonna tp G Aut(F), oSpainaioinaa x, n ^encTByioinaa Ha C xax conpa>KeHHe 
nocpeflCTBOM x, Ha3biBaeTca Kea3u-conpHotceHueM. Ha30BeM noflMHOJKecTBO S 
^aHHon rpynnbi G anmu-KOMMymamueHUM, ecjin Bee ero BJieivieHTbi nonapHO 
HenepecTaHOBOHHbi. B cjiynae, ecjin rank F > 2 Kjiacc conpnateHHOCTn KBa3n- 
conpajKeHHH — sto eflHHCTBeHHbin aHTHKOMMyTaTHBHbin KJiacc conpajKeHHOcm 
hhbojiioiihh, TaKoii, hto ,h,jih BcaKoro ^pyroro aHTHKOMMyTaTHBHoro Kjiacca conp- 
a>KeHHOCTH hhbojiioiihh K', Bee hhbojiioiihh b KK' nonapHO conpa>Keiibi. B cjiy- 
aae, ecjin rank F = 2 KJiacc conpajKeHHOCTH KBa3n-conpajKeHnn aBJiaeTca ejjHHC- 

TBeHHblM aHTHKOMMyTaTHBHbIM KJiaCCOM COnpa>KeHHOCTH HHBOJIIOIIHH, SJieMeHTbl 

KOToporo He aBJiaiOTca KBa/ipaTaMH. Ecjih tp — sto KBa3n-conpa>KeHHe, to yKa3aHHoe 
Bbinie MHOJKecTBO H(tp) coctoht H3 Bcex aBTOMopcpH3MOB BHJja era', r/xe a, a' — 
sjieMeHTbi H3 n,eHTpajiH3aTopa tp, Taxne, hto ana' conpaaceHbi b rpynne Aut(.F). 
CymecTByiOT CBH/xeTejibCTBa b nojib3y Toro, hto otbct Ha cjiejxyioiHHH Bonpoc 
nojioacHTejieH. 

Bonpoc 10. Flycmh F — ceo6odnaM spynna 6ecnoHeHHOso pama. CoeepmeHHa 
jiu spynna Out(F)? 

B pa6oTe [52] aBTop o6o6ihhji pe3yjibTaT JJjk. ^aiiep h 3. <DopMaHeKa H3 
pa6oTbi [28]. Ochobhoh pe3yjibTaT pa6oTbi [52] rjiacHT, hto rpynna aBTOMop- 
cpH3MOB 6ecKOHeaHonopo>KfleHHOH CBoSoflHon HHjibnoTeHTHOH rpynnbi N CTyneHH 
/iBa coBepnieHHa. ,HpKa3aTejibCTBO, KaK h b [28], HaaHHaeTca c JxpKa3aTejibCTBa 
xapaKTepHCTHHHOCTH no/irpynnbi IA(iV) b rpynne Aut(iV). Ha caMOM /xejie, ecjin 
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G — jno6aa CBoSoflHaa HnjibnoTeHTHaa rpynna CTyneHn flBa, to no^rpynna 
IA(G) aBjiaeTca onpe^ejiHMOH 6e3 napaMeTpoB no^rpynnoii Aut(G) b jiorHKe 
nepBoro nopaaica (cp. c aHajiornaHbiM pe3yjibTaTOM H3 [28], yTBep^KaaiomiiM, 
hto ecjiH G HMeeT KOHenHbiii paHr, to IA(G) — sto pa^HKaji Xiipma-IljioTKHHa 
rpynnbi Aut(G)). Ha cjieayiomeM STane apKa3biBaeTca onpeaejiniviocTb b jiornKe 
nepBoro nopaaica no^rpynnbi Inn(A) b rpynne Aut(A). Pe3yjibTaT Y. BepHcafifla, 
OflHaKO, npnivieHHTb Hejib3a, h6o N HMeeT HeTpnBHajibHbin nemp; B03HHKaioiiryio 
Tpy^HOCTb mojkho, TeM He MeHee, oSohth, noKa3aB, hto b rpynne Aut(A) mojkho 
BOCCTaHOBHTb TeopeTHKO-rpynnoBbiMH MeToaaivin ceMencTBO Bcex npnMHTHBHbix 
sjieMeHTOB rpynnbi N. 

Bonpoc 11. Onucamb aemoM,op(pu3MU zpynn aemoMop$u3M06 ceo6odnux a6eAee- 
ux (HUAbnomenmHux, pa,3pemuMux) zpynn 6ecKOHeuHozo pama. 



B paSoTax [531 EH], nocBameHHbix penieHnio oaHon jiornaecKon npoSjieivibi, 
KOTopaa SyzjeT oGcyjKflaTbca b cjie^ryioineM naparpacpe, nojiyneHbi pe3yjibTaTbi, 
no3BOJiaioiii;He Ha^eaTbca, hto Bee aBTOMopcpH3Mbi rpynnbi aBTOMopcpH3MOB cbo6o,h;hoh 
aSejieBon rpynnbi SecKOHenHoro paHra aBjiaiOTca BHyTpeHHHMH, n to rpynna 
aBTOMop(pH3MOB jiioSoh cbo6o^hoh HHjibnoTeHTHOH rpynnbi 6ecKOHeaHoro paHra 
aBJiaeTca coBepnieHHon. 

4. BbIPA3MTEJIbHAfl CHJTA TEOPHH nEPBOrO nOPflflKA H 
KJIACCHOHKAUHfl 3J1EMEHTAPHHX THnOB 

B Haaajie ceMn^ecaTbix ninpoKoe BHHMaHne jiornKOB npnBjieK Bonpoc ,H>k. Hc- 
6ejuia o Kjiaccn(pHKan,HH sjieMeHTapHbix TnnoB 6ecKOHeaHbix cnMMeTpnaecKnx 
rpynn (KJiaccncpHKannn sthx rpynn c TOHHOCTbio ap sjieivieHTapHOH SKBHBajieHTHOC- 
th). 06o6maa pe3yjibTaTbi, nojiyaeHHbie paapM aBTopoB, C. LQejiax ,aaji b paSoTax 
[441I45J OKOHaaTejibHoe penieHne 3toh npo6jieMbi. /Jjia noacHeHna (popMyanpoBOK 
pe3yjibTaTOB H3 [44] HaM noTpeSyeTca caeayioinee onpeaejieHne. 

BiycTb {Tj° : i G 1} n {T/ : i G 1} — ceMeiicTBa Teopnn b jiornxax Co n C±, 
cooTBeTCTBeHHO. ToBopaT, hto Teopna if cunmaKCUHecKU immepnpemupyemcH b 
Teopnn T} paenoMepno (eduHoo6pa3Ho) no i G I, ecjin cymecTByeT OTo6pajKeHne 
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* MHO>KecTBa Bcex vCo-npe^jioateHnn bo MHoatecTBO Bcex jCi-npe^jioateHnn, Taxoe, 
hto fljia KajK^oro -Co-npe^JioateHnn x H R^R Kaat^oro i 6 I, x 6 ^°, ecjiH n toji- 
bko ecjiH x* £ ^i [IZl HI [34]. Ecjih, flonojiHHTejibHO, Teopna T/ cnHTaKcnaecKn 
HHTepnpeTnpyeTca b Teopnn Tf paBHOMepHO no i 6 I, to Teopnn T®, Tf Ha3biBaiOT 
63auMH0 cuHmaKcuuecKU UHmepnpemupyeMUMU paenoMepno no i G I. Ecjih 
Tf = Th.(A4i,Co) n T} = Th(A/"j,£i), T.e. ecjin paccMaTpnBaeivibie Teopnn aBJi- 

HIOTCfl TeOpHSMH HeKOTOpblX CTpyKTyp B JIOrHKaX £q H £1, COOTBeTCTBeHHO, 

to ecTecTBeHHbiM flocTaTOHHbiM ycjiOBiieM fljia CHHTaKCHHecKofl HHTepnpeTHp- 
yeiviocTb Teopnn Tf b Teopnn T* aBJiaeTca e,THHOo6pa3Haa HHTepnpeTnpyeMOCTb 
(HHTepnpeTapyeMOCTb c £i-onpe,a,ejiHMbiMH napaMeTpaMH) CTpyKTypbi M.i b CTp- 
yKType M% cpeflCTBaMH jioitikh £\ ^Jia Bcex i G I [13, [U [34]. Kpoivie Toro, b 
flaHHOM cjiynae HMeeM, hto Mi =d Mj BjieneT Mli =c Mlj flJia Bcex i,j G I. 

C. UJejiax noKa3aji b |44j . nTO BJieMeHTapHan Teopnn CHMMeTpnnecKoii rp- 
ynnbi Sym(K Q ) Hafl Kap^HHajiOM K Q B3anMHO cnHTaKcnaecKn HHTepnpeTnpyeivia 
c Teopnen ^ByxcopTHoii CTpyKTypbi (a, X a ; <) b jiornKe Li2((2 No ) + ), r^e A a — 
Kapia;HHaji min(H a , 2 K °), paccMaTpnBaeMbiii KaK MHoatecTBO 6e3 CTpyKTypbi, a 
< — OTHonieHne nojmoro nopajjKa opflHHajia a. iloraKa L 2 (x + ) (C. Ulejiax), 
r^e x — HeKOTopbiJi Kap^HHaji, — sto cpparMeHT nojmon jiornKn BToporo nop- 
aflKa, ^onycKaioinnn KBaHTncpHKannio no OTHonieHnaM yHHBepcyMa moiu;hocth 
He Bbinie x. Pe3yjibTaT H3 [44J pe3KO KOHTpacTnpyeT c H3BecTHbiM pe3yjibTaTOM 
M. Pa6nHa, yTBepacjjaioinHM nTO 3JieMeHTapHaa Teopna nojiyrpynnbi End(K a ) 
Bcex OTo6pajKeHHii KapijiiHajia K Q b ce6a B3anMHO cnHTaKcnnecKn HHTepnpeTnp- 
yeMa c Teopnen Th.2(K Q ) — Teopnen Kap^HHajia K Q , paccMaTpnBaeMoro KaK 
MHoacecTBO 6e3 CTpyKTypbi, b nojmon JiornKe BToporo nopa^Ka L 2 . HecpopMaji- 
bHO, cpaBHHBaa pe3yjibTaTbi M. Pa6nHa n C. UJejiaxa, mojkho CKa3aTb, hto 
Bbipa3HTejibHan cnjia sjieMeHTapHOH Teopnn nojiyrpynnbi End(Ko,) npeBoexo^HT 
Bbipa3HTejibHyio cnjiy sjieMeHTapHon Teopnn rpynnbi Sym(K Q ). 

PaSoTa [44] nocjiyacnjia jjjia C. UJejiaxa orapaBHon tohkoh ^Jia pa ija Ba»cH- 
mx paSoT. OflHa H3 hhx — paSoTa |46j 1977 ro^a MoateT paccMaTpnBaTbca KaK 
3HaanTejibHoe o6o6ineHne ynoiviaHyToro Bbinie pe3yjibTaTa M. Pa6nHa — Ha noji- 
yrpynnbi 3Hij;oMopcpH3MOB CBo6oflHbix oSteKTOB b MHoroo6pa3Hax ajire6p. IlycTb 
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F* = Fn(33) — CBoSoflHaa ajire6pa SecKOHenHoro paHra x H3 MHoroo6pa3na 
ajire6p 2J b a3biKe L. Tor^a ecjin x > \L\, to 3JieMeHTapHaa Teopna noji- 
yrpynnbi 3H^OMop(pH3MOB ajire6pbi F^ cnHTaKcnnecKn HHTepnpeTiipyeT Teopnio 
KapflHHajia x, paccMaTpnBaeivioro Kax mhokcctbo 6e3 CTpyKTypbi, b nojraon 
jiorHKe BToporo nopaflKa |46j . 

C. UJejiax 3aMe^aeT b [46j, hto ecTecTBeHHO H3ynaTb Bonpoc o tom, Kor/ia 
Bbipa3HTejibHaa cnjia BJieMeHTapHOH Teopnn spynnu aemoMopcf)U3Moe cbo6o^,hoh 
ajire6pbi F^ cpaBHnivia c Bbipa3HTejibHon chjioh sjieivieHTapHOH Teopnn nojiyrp- 
ynnbi 3HflOMopcpH3MOB F^. Hepe3 6ojiee neivi jjBajrnaTb jieT C. UJejiax bhobb BepH- 
yjica k BTOMy Bonpocy, bkjiiohhb ero b cnncoK npoSjieM b o63ope [48l npoSjieivia 
3.14], n npe^jiojKHB onncaTb MHoroo6pa3na ajireSp 23, rpynnbi aBTOMop(pn3MOB 
CBo6o^,Hbix ajire6p FJ^XS) kotopmx HHTepnpeTnpyiOT cpe^CTBaMH jiornKH nepBoro 
nopa^Ka Teopnio Kap^HHajia x b nojraon JiorHKe BToporo nopa,a,Ka fljia Bcex 
(hjih, bo3mojkho, Bcex /xocTaTOHHO "6ojibninx") 6ecKOHenHbix KapflHHajiOB x. 
KoHe^HO, CHTyanna c rpynnaivra aBTOMop(pn3MOB cboGo^hbix ajire6p Bbirjia,a,HT 
ropa3flo 6ojiee cjiojkhoh, h6o, HecMOTpa Ha to, hto nojiyrpynnbi aBTOMopcpH3MOB 
CBo6oflHbix ajire6p MoryT 6biTb HCKjnonnTejibHO cjioacHbnvin, ohh, Bee ace, ecjin 
npe^ejibHO o6o6mnTb cymecTBO pe3yjibTaTOB C. LQejiaxa H3 [46], aBjiaiOTca " KOM6nHaTopHbiMn" 
oSteKTaMH. HacKOJibKO H3BecTHO aBTopy, HHKaKnx Sojiee hjih MeHee o6hi;hx pe3- 
yjibTaTOB no npo6jieivie C. LQejiaxa HeT. B [48] C. UJejiax npe^jiaraeT cxeiviy 
H3yaeHH5i npo6jieMbi ^jia Kjiacca MHoroo6pa3nn, kotopmh oh Ha3biBaeT Kjiac- 
com Aut-pa3JiojKHMbix MHoroo6pa3HH. ripe^nojiaraeTCH, hto rpynnbi aBTOMop- 
cpH3MOB CBoSoflHbix ajireSp SecKOHeaHoro paHra H3 sthx MHoroo6pa3nn Be^,- 
yT ce6a bo MHoroM Tax >Ke, KaK h SecKOHeaHbie cnMMeTpnaecKne rpynnbi (cm. 
no/xpoSHOCTn b [48j). 

B CBoen KaH^H^aTCKOH flnccepTannn [4] , pe3yjibTaTbi H3 kotopoh onySjiHKOBaHbi 
b pa6oTe [49], aBTop Hanieji penieHne npoSjieMbi C. LQejiaxa ^Jia MHoroo6pa3nii 
BeKTopHbix npocTpaHCTB Hafl TejiaMH. IlycTb V — BeKTopHoe npocTpaHCTBO 
SecKOHenHOH pa3MepHOCTH x Ha,a, TejiOM D. Tor^a ecjin x > \D\, to BJieMeHTapHaa 
Teopna rpynnbi GL(V) B3anMHO cnHTaKcnnecKn HHTepnpeTnpyeivia c Teopneii 

JJByXCOpTHOH CTpyKTypbi (x, D), OCHOBHblMH OTHOnieHHaMH KOTopoii HBJiaiOTCa 
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TOJibKO ocHOBHbie OTHomeHHH Tejia -D, b jiorHKe L 2 (x + ). 3aMeTHM, hto ecjin D 
— nojie, to yKa3aHHbiH pe3yjibTaT BepeH ,h,jih jiioSbix SecKOHenHbix Kap^HHajiOB 
x. 

B pa6oTax [5U [53], [55] aBTop paccMaTpriBaji npo6jieMy C. Ulejiaxa fljia Kjiao 
cnnecKHX MHoroo6pa3Hii rpynn. Pe3yjibTaTbi H3 ynoiviaHyTbix pa6oT mojkho cyMMHpoBaTb 
cjie^;yioni;HM o6pa30M. IlycTb 23 — bto jih6o MHoroo6pa3ne Bcex rpynn, jih6o 
MHoroo6pa3ne Bcex a6ejieBbix rpynn, jih6o JiioSoe MHoroo6pa3ne 9t c Bcex hhji- 
bnoTeHTHbix rpynn CTyneHH ^ c. Torjia ecjin i^(2J) — CBo6o,THaa rpynna 2J 
SecKOHenHoro paHra x, to BJieivieHTapHaa Teopna rpynnbi Aut(i^(9J)) n Teopna 
b nojiHoii jiornKe BToporo nopa^Ka Kap^HHajia x KaK MHO>KecTBa 6e3 CTpyKTypbi 
B3anMHO CHHTaKcnnecKH HHTepnpeTnpyeMbi, paBHOMepHO no x. TaKHM o6pa30M, 
fljifl yKa3aHHbix MHoroo6pa3nn rpynn npo6jieMa C. Ulejiaxa peniaeTca nojio^KHTeji- 
bHO. B KanecTBe cjiejJCTBHH nojiynaeM KjiaccHcpHKannio 3JieMeHTapHbix TnnoB rp- 
ynn aBTOMOp(pH3MOB: 

Aut(F„(9J)) = Aut(F A (2J)) ^ x = u X. 

B paSoTe |51j paccMaTpnBaeTca cjiynan MHoroo6pa3na Bcex rpynn. riycTb 
F — 6ecKOHenHonopo:>KJj;eHHaa CBo6ojTHaa rpynna. B cnjiy Toro, hto paHr F 
SecKOHeneH, jiio6oh 3JieMeHT F ecTb, KaK jierKO Bn^eTb, npoH3Be,a,eHHe ,a,Byx 
npnMHTHBHbix sjieMeHTOB. Tor,a,a H3 l3.ll JierKO BbiTeKaeT, hto no^rpynna Inn(F) 
Bcex conpajKeHnn aBJiaeTca onpe/jejiHMon 6e3 napaMeTpoB b JiornKe nepBoro 
nopajj,Ka no^rpynnon rpynnbi Aut(-F). TaKHM o6pa30M, nojiynaeM, hto b rp- 
ynne Aut(F) HHTepnpeTnpyeTca /iByxcopTHaa CTpyKrypa (Aut(F), F), ocHOBHbie 
OTHonieHna KOTopoii — sto rpynnoBbie onepaniiH Ha Aut(F) h F, a TaKace 
npe^HKaT, 3a,o,aioinHH ^eiicTBHe Aut(F) Ha F. 

HecKOJibKO OTCTynaa ot TeMbi, 3aivieTHM, hto 6mjio 6m oneHb HHTepecHO npoBepnTb, 
cnpaBe^JiHB jih aHajiornnHbiH pe3yjibTaT jijih CBo6o,nHbix rpynn KOHenHoro paHra. 

Bonpoc 12. rtycmb F n — Hea6ejieea ceo6odHatt zpynna KoneuHoso pama n. 
flejinemctt jiu nodspynna Inn(F n ) onpedeAUMoii nodspynnou spynnu Aut(F n )? 
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H3 pe3yjibTaTOB pa6oTbi |18| , HanncaHHOii aBTopoM coBMecTHO c B. T. Bap^aKOBbiM 
n B. 3. LQnHjibpaHHOM, BbiTexaeT, hto, no KpaiiHeH Mepe, onnpaacb TOJibKO 
Ha onpe^ejiHMOCTb conpajKemiH CTeneHHMn npHMHTHBHbix BJieMenroB, otbct Ha 
nocjieflHHii Bonpoc (HanpaMyio) nojiynnTb Hejib3ii. ^eiicTBHTejibHO, o^hh h3 ochobh- 
mx pe3yjibTaTOB [18] rjiacHT, hto npnMHTHBHaa ninpHHa HeaSejieBoit cbo6o,h;hoh 
rpynnbi F n , T.e. ninpHHa F n OTHOCHTejibHO MHoacecTBa Bcex npHMHTHBHbix sjieMeHTOB 
F n , — HBjiiieTCfl SecKOHenHOH. Bojibine Toro, mojkho noKa3aTb, hto ecjin {x, y} — 
3to HeKOTopbiH 6a3HC CBo6oflHofl rpynnbi Fi paHra 2, to mhojkcctbo Bcex conp- 
HJKeHHH najiHHflpoiviaMH ot 6yKB x, y (T.e. HenpHBO^HMbiMH cjiOBaMH b SyKBax 
x, y, KOTopbie ^HTaiOTCH o^HHaKOBO KaK cnpaBa HajieBO, Tax h cjieBa HanpaBo) 
HBJiaeTCH onpe^ejiHMbiM c napaivieTpaiviH H3 onpe^ejiHMoro MHoacecTBa no^MHoacec- 
tbom Aut(i 7 2). OflHaKO, najinH^poMHas ninpHHa jhoSoh Hea6ejieBOH cboSo^hoh 
rpynnbi HBjiiieTCfl 6ecKOHeHHOH [18J. 

CjieflyioiniiH mar b penieHHH npo6jieivibi C. LQejiaxa ,n;jia MHoroo6pa3na Bcex 
rpynn — bto HHrepnpeTaHiia b CTpyKType (Aut(F), F) TpexcopTHon CTpyKT- 
ypbi (Aut(F), F, S), r^e S o6o3HanaeT MHoacecTBO Bcex cboSo^hmx MHOJKHTejieii 
F. OcHOBHbie OTHonieHHH nocjieflHefl CTpyKTypbi BKjnonaiOT b ce6a: ocHOBHbie 
OTHonieHHa CTpyKTyp Aut(-F) h F; OTHonieHna, 3a,a,aioiii,He ^eiicTBHe rpynnbi 
Aut(.F) Ha F h S; OTHonieHHe npnHafljiejKHOCTH Ha MHOJKecTBe FUS h TepHapHoe 
OTHonieHne R(A, B, C) Ha S, BbinojiHHioiHeecH ecjin h TOJibKO ecjin A = B * C. 
HHTepnpeTainiH cymecTBeHHbiM o6pa30M ncnojib3yeT pe3yjibTaTbi 06 hhbojiiohh- 
hx rpynnbi Aut(F), nojiyneHHbie b |50j . 

3aTeM b CTpyKType (Aut(-F), F, S) HHTepnpeTnpyeTCJi ^encTBne rpynnbi Ha 
HeKOTopoM 6a3nce F hjih, Sojiee cpopMajibHO, b yKa3aHHon CTpyKType HHTepnpeTnp- 
yeTca CTpyKTypa (Aut(F),F,B) (c ecTecTBeHHbiMn OTHonieHHHMn) , r,a;e B — 
KaKOH-HH6y^b 6a3HC F. /Jajiee, ncnojib3yii ,a,ocTaTOHHO CTaH^apTHbie MeTOflbi, 
b CTpyKType (Aut(F),F,B) mojkho HHrepnpeTHpoBaTb CTpyKTypy (|-F|' F ', \F\), 
r^e \Fy F > — MHOJKecTBO Bcex OTo6pajKeHHii Kap^HHajia \F\ b ce6a. nocjie BToro 
npHMeHiieTCii HiiTHpoBaHHbiii Bbinie pe3yjibTaT M. PaSnHa, no3BOJiaioiHHH HHTepnpeTHpoBaTb 
b 3JieMeHTapHOH Teopnn nocjieflHen CTpyKTypbi Teopnio MHOJKecTBa \F\ b nojiHoii 
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jiorriKe BToporo nopaflKa. CHHTaKCHnecKaa HHTepnpeTaniia sjieMeHTapHOH TeopHH 
rpynnbi Aut(F) b Teopnn Th 2 (|-F|) CTponTca jjpbojibho npocTO. 

B pa6oTe [55] npo6jieMa C. LQejiaxa H3yaaeTca ,a;jia MHoroo6pa3HH 21 Bcex 
aSejieBbix rpynn. KaK 6bijio CKa3aHO Bbinie, ,o,Jia SToro MHoroo6pa3na npoSjieivia 
C. LQejiaxa Toace peniaeTca nojioacHTejibHO. 5Icho Torjja, hto h jjjia jno6oro flp- 
yroro MHoroo6pa3na rpynn 2J npoSjieMa C. LQejiaxa peniaeTca nojioacHTejibHO, 
ecjin a6ejiH3an,nn cboSo^hbix rpynn H3 23 aBjiaiOTca cboSoahbimh a6ejieBbiMH rp- 
ynnaMH, n ecjin b rpynne aBTOMopcpH3MOB Aut(F(2J)), rae F(2J) — GecKOHeaHonopojKjjeHHaa 
CBoSoaiiaa rpynna H3 21, mojkho cpejj;cTBaMH JiornKH nepBoro nopa/iKa HHTepnpeTnpoBaTb 
rpynny aBTOMopcpH3MOB a6ejin3aniin i^(2T). IIojjpSHbiH noflxo^i,, KaK noKa3MBaeT- 
ca b CTaTbe aBTopa [55] , MoaceT Smtb npnivieHeH k jnoSoiviy MHoroo6pa3nio DTc Bcex 
HHjibnoTeHTHbix rpynn CTyneHn ^ c. 

IlycTb A — 6ecKOHenHonopo>K^i,eHHafl CBo6o,a,Haa a6ejieBa rpynna. OScyipiM 
cxeiviy HHTepnpeTannn Teopnn MHoacecTBa \A\b nojmon jiornKe BToporo nopaaKa 
b sjieMeHTapHoii Teopnn rpynnbi Aut(A) H3 [55]. 

CHaaajia b Aut(A) BOCCTaHaBJinBaiOTca cpeacTBaMH JiornKH nepBoro nopaaKa 
(pparivieHTbi reoMeTpnn Z-Moayaa A: a nivieHHO, cpeacTBaMH JiornKH nepBoro nop- 
naKa CTpoHTca HHTepnpeTaniia b Aut(A) ceMencTBa T> l (A), cocToamero H3 Bcex 
npaMbix cjiaraeivibix rpynnbi A, HMeiomnx paHr hjih KopaHr 1. ,ZLna btoh iiejin, 
KaK n b Haeimo 6jih3koh k paccMaTpnBaeMon paSoTe paSoTe [49], ncnojib3yiOT- 
ca KjiaccnnecKne MeToabi H3 Teopnn jinHenHbix rpynn, ocHOBaHHbie Ha reoMe- 
TpnaecKHX CBOHCTBax hhbojiiohhh. 

Ha cjieayiomeM 3Tane, ncnojib3ya aeiicTBHe Aut(vl) Ha P 1 (A), Moa<HO noKa3aTb, 
hto rjiaBHaa KOHrpy3Hii,-nojj,rpynna r 2 (A) ypoBHa aBa, cocToamaa H3 Bcex aBTOMop- 
cpH3MOB A, jxencTByioinHx TpnBnajibHO Ha cpaKTop-rpynne A/2A, aBJiaeTca onpeaejiHMOH 
6e3 napaivieTpoB noarpynnoii rpynnbi Aut(A). <DaKTop-rpynna Aut(/l)/r 2 (/l) 
H30MopcpHa o6m,eH jinHeHHoii rpynne BeKTopHoro npocTpaHCTBa A/2A Haa, nojieM 
Z 2 . TaKHM o6pa30M, rpynna Aut(A) HHTepnpeTnpyeT cpeacTBaMH nepBoro nop- 
aaKa rpynny GL(|A|,Z 2 ) = Aut(A/2A). 3jieMeHTapHaa Teopna nocaeaiieH rp- 
ynnbi, KaK mm 3aMeaajin Bbinie, cnHTaKcnaecKn HHTepnpeTnpyeT Teopnio Th 2 (|A|). 
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KaK yate roBopHjiocb, ecTecTBeHHaa cxeivia penieHna npoSjieMbi C. LQejiaxa #jia 
MHoroo6pa3HH DTc 3aKjnonaeTcn b HHTepnpeTaniiH b rpynne Aut(iV), r^e N — 
6ecKOHeHHonopo»cfleHHaa CBoSo^Haa HHJibnoTeHTHaa rpynna, rpynnbi aBTOMop- 
cpH3MOB cboSo^hoh aSejieBon rpynnbi, HMeiomen tot ate paHr, hto n N. To, hto 
TaKaa cxeivia ^encTBHTejibHO peajiH3yeivia, cjie^yeT H3 pe3yjibTaTOB eine o,h;hoh 
pa6oTbi aBTopa [53j. 

Hhbojiioii,hh OTHOCHTejibHO CBo6o^Hbix rpynn, oSpamcHomne sjieivieHTbi HeKOToporo 
6a3nca, aBTop Ha3biBaeT b cbohx paSoTax cuMMempuHMu. B [53] noKa3biBaeTca, 
hto ceMencTBO Bcex HHBOjnoniiii, cpaBHHMbix no MO^yjno no^rpynnbi IA(iV) c 
CHMMeTpniiMH H3 Aut(iV) aBjiaeTca onpe^ejinivibiM 6e3 napaMeTpoB ceMencTBOM 
Aut(iV). 

OTCio^a MOXHO ^OBOJibHO JierKO BbiBecTH TaKon pe3yjibTaT: rpynna Aut(iV) 
HHTepnpeTnpyeT cpe^CTBaiviH nepBoro nopa,a,Ka rpynny Aut(Af/7 c (iV)), r^e c — 
3to CTyneHb HHJibnoTeHTHOCTn rpynnbi N, a 7 m (iV) o6o3HanaeT, KaK o6mhho, 
njieH HH>KHero neHTpajibHoro pa,a,a N c HOMepoM m. JJejio b tom, hto n^po 
K roMOMopcpH3Ma Aut(iV) — > Aut(N/ , y c (N)), HHflynnpoBaHHoro ecTecTBeHHbiM 
roMOMopcpH3MOM N — > N/^y c (N), aBJiaeTca onpeflejiHMon no^rpynnon Aut(iV): 

K = T + (N)UT-(N), 

rjifi T + (N) (cootb. T~(N)) o6o3HanaeT MHoatecTBO Bcex aBTOMop(pn3MOB N, cox- 
paHaeivibix (cootb. oSpamaeivibix) npn npncoeflHHeHHOM flencTBnn BceMn hhbojiio- 
nnnMn, cpaBHHMbiMH c CHMMeTpHaMH no MO^yjiK) no,a,rpynnbi IA(iV). 

5Icho, to rpynna N/^/ c (N) aBJiaeTca HnjibnoTeHTHon rpynnon CTyneHn c — 1 
n ee paHr coBna^aeT c paHroM rpynnbi N. Tenepb npocToe paccya^eHne, ncnoji- 
b3yioni,ee HHflyKnnio no c, noKa3MBaeT, hto b Aut(iV) HHTepnpeTnpyeTca rpynna 
Aut(v4), r,a,e A — CBo6o,a,Haa a6ejieBa rpynna, HMeiomaa tot >Ke paHr, hto h N. 

KaK BHflHM, penieHne npo6jieMbi C. LQejiaxa ^Jia MHoroo6pa3nii aSejieBbix rp- 
ynn n MHoroo6pa3nn DTc nojio>KHTejibHo; c flpyron ctopohm, rpynnbi aBTOMop- 
(pH3MOB CBo6oflHbix rpynn 6ecKOHenHoro paHra H3 bthx MHoroo6pa3nn - - py- 
HHbie. EcTecTBeHeH, nosTOMy, cjieayioinnn Bonpoc. 
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Bonpoc 13. nycmt* 23 — MHOsoo6pa,3ue zpynn, maKoe, nmo spynnu aemoMop- 
$U3M06 ceo6odnux zpynn 6ecKOHenHoso pama U3 amozo MHOzoo6pa,3UH — py- 
HHue. Bepno jiu, umo djia MHOzoo6pa3UH 23 npo6jieMa C. Ulejiaxa peiaaemcn 
noAOCHCumeAbHO? 

KaK OTMenajiocb b npe^bi^ymeM naparpacpe, pe3yjibTaTbi H3 [53j [55] Mor- 
yT 6biTb, no-BHflHMOMy, npHMeHeHbi fljia noflTBepjK^eHna rnnoTe3 aBTopa 06 
aBTOMopcpH3Max rpynn aBTOMopcpH3MOB cboSciuhbix a6ejieBbix n CBo6o^Hbix hhji- 
bnoTeHTHbix rpynn, ccpopMyjinpoBaHHbix b KOHiie npeflbmyinero naparpacpa. 



[1 
[2; 

[3; 
[4; 

[6 

[r 

[8 

[9 

[10; 
[11 

[12; 
[13 



CnHCOK JIHTEPATYPbl 

K). JI. EPIIIOB, IIpo6jieMbi pa3peninMOCTH n KOHCTpyKTHBHbie MO^ejin, M., "Hayxa 1980. 
KoypoBCKaa TeTpa^b: HepeineHHbie npo6jieMbi TeopHH rpynn. 15-e H3,n,., Hoboch6hpck, 
2003. 

P. JIILfLTOH, n. LUynn, KoM6nHaTopHafl Teopna rpynn. M., "Mnpl980. 
B. A. TOJICTblX, Teopnn 6ecKOHe x moMepHbix jinHefabix rpynn. fl^acc. KaH,n,. cbn3.-MaT. 
Hayx. KeMepoBO, 1992, 126 CTp. 

,ZL r. XPAMIXOB, KoHeHHbie rpynnbi aBTOMopcbn3MOB CBo6o^Hbix rpynn. MaTeM. 
saMeTKH, 38 (3) (1985), 386-392. 

J\. T. XPAMILOB, BHenmne aBTOMopcbn3Mbi CBo6o^,Hbix rpynn, b c6. "TeopeTHKO- 
rpynnoBbie nccne,zi,OBaHHfl YpajibCKoe ot,h,. Ak&p,. Hayx CCCP, CBep^jiOBCK, 1990, 95-127. 
J\. r. XPAMIXOB, CoBepnieHHOCTb rpynnbi BHenmnx aBTOMopcbn3MOB cboGo^hoh rp- 
ynnbi, b c6. " TeopeTHKO-rpynnoBbie ncaneflOBaHna YpajibCKoe ot,h. Axa^. Hayx CCCP, 
CBepAJioBCK, 1990, 128-143. 

H. B. HHPKOB. Cbohctbo Majioro HH,zj;eKca fljia ajire6p, Cn6. niaT. acypH., 41 (4) (2000), 
929-934. 

G. BERGMAN, Generating infinite symmetric groups, 2004, preprint, 
|arXiv:math.GR/0401304] 

G. BERGMAN, Generating infinite symmetric groups, Bull. London Math. Soc, to appear. 
G. BERGMAN, S. SHELAH, Closed subgroups of the infinite symmetric group, preprint, 



2004, arXiv:math.GR/0401305 



R. M. BRYANT, D. M. EVANS, The small index property for free groups and relatively 
free groups, J. London Math. Soc, 55 (1997), 363-369. 

M. BRIDSON, K. VOGTMANN, Homomorphisms from automorphism groups of free 
groups. Bull. London Math. Soc, 35 (2003), 785-792. 



rpynnbi abtomopo»h3mob oth. CBOBO^Hbix rpynn 31 

[14] M. BRIDSON, K. VOGTMANN, Automorphisms of automorphism groups of free groups. 

J. Algebra, 229 (2000), 785-792. 
[15] R. M. BRYANT, 0. MACEDONSKA, Automorphisms of relatively free nilpotent groups 

of infinite rank, J. Algebra, 121 (1989), 388-398. 
[16] R. M. BRYANT, V. A. ROMAN'KOV, The automorphism groups of relatively free 

algebras, J. Algebra, 209 (1998), 713-723. 
[17] J. BALDWIN, S. SHELAH, Second order quantifiers and the complexity of theories, Notre- 

Dame J. Formal Logic, 26 (1985), 229-302. 
[18] V. BARDAKOV, V. SHPILRAIN, V. TOLSTYKH, On the palindromic and primitive 

widths of a free group. J. Algebra, 285 (2005), 574-585. 
[19] G. BAUMSLAG, A. MYASNIKOV, V. SHPILRAIN, Open problems in combinatorial 

group theory. Second edition. Combinatorial and geometric group theory, Contemp. Math., 

296 (2002), 1-38, 
[20] R. G. BURNS, L. PI, Generators for the bounded automorphisms of infinite-rank free 

nilpotent groups, Bull. Austral. Math. Soc, 40 (1989), 175-187. 
[21] M. CULLER, K. VOGTMANN, Moduli of graphs and automorphisms of free groups, 

Invent. Math., 84 (1986), 91-119. 
[22] J. DIXON, P. M. NEUMANN, S. THOMAS, Subgroups of small index in infinite symmetric 

groups, Bull. London Math. Soc, 18 (1986), 580-586. 
[23] M. DROSTE, R. GOBEL, Uncountable cofinalities of permutation groups, J. London 

Math. Soc, 71 (2005), 335-344. 
[24] M. DROSTE, W. C. HOLLAND, Generating automorphism groups of chains, Forum 

Math., 17 (2005), 699-710.. 
[25] J. DYER, G. P. SCOTT, Periodic automorphisms of free groups, Comm. Algebra, 3 (1975), 

195-201. 
[26] J. DYER, Automorphism sequences of integer unimodular groups. Illinois J. Math., 22 

(1978), 1-30. 
[27] J. DYER, E. FORMANEK, The automorphism group of a free group is complete, J. 

London Math. Soc, 11 (1975), 181-190. 
[28] J. DYER, E. FORMANEK, Automorphism sequences of free nilpotent group of class two, 

Math. Proc Camb. Phil. Soc, 79 (1976), 271-279. 
[29] J. DYER, E. FORMANEK, Complete automorphism groups, Bull. Amer. Math. Soc, 81 

(1975), 435-437. 
[30] J. DYER, E. FORMANEK, Characteristic subgroups and complete automorphism groups, 

Amer. J. Math., 99 (1977), 713-753. 



rpynnbi abtomop<dh3mob oth. cboboahbdc rpynn 32 

[31] D. EVANS, Subgroups of small index in infinite general linear groups, Bull. London Math. 

Soc, 18 (1986), 587-590. 
[32] E. FORMANEK, Fixed points and centers of automorphism groups of free nilpotent 

groups, Comm. Algebra, 30 (2002), 1033-1038. 
[33] E. FORMANEK, Characterizing a free group in its automorphism group, J. Algebra, 133 

(1990), 424-432. 
[34] W. HODGES, Model Theory, Cambridge University Press, Cambridge, 1993. 
[35] W. HODGES, I. HODKINSON, D. LASCAR, S. SHELAH, The small index property for 

w-stable w-categorical structures and for the random graph, J. London Math. Soc, 48 

(1993), 204-218. 
[36] L. K. HUA, I. REINER, Automorphisms of the unimodular group, Trans. Amer. Math. 

Soc, 71 (1951), 331-348. 
[37] M. KASSABOV, On the automorphism tower of free nilpotent groups. Ph. D. Thesis. Yale 

Univ., 2003. 
[38] A. S. KECHRIS, Classical descriptive set theory, Springer- Verlag, New York, 1995. 
[39] A. S. KECHRIS, C. ROSENDAL, Turbulence, amalgamation and generic automorphisms 



of homogeneous structures, preprint, 2004, arXiv:math.LO/0409567 



[40] H. D. MACPHERSON, Maximal subgroups of infinite-dimensional linear groups, J. 

Austral. Math. Soc. (Series A), 53 (1992), 338-351. 
[41] H. D. MACPHERSON, P. M. NEUMANN, Subgroups of infinite symmetric groups, J. 

London Math. Soc, 42 (1990), 64-84. 
[42] A. ROSENBERG, The structure of the infinite general linear group. Ann. of Math., 68 

1958, 278-294. 
[43] J.-P. SERRE, Trees, Springer- Verlag, Berlin-New York, 1980. 

[44] S. SHELAH, First order theory of permutation groups, Israel. J. Math., 14 (1973), 149-162. 
[45] S. SHELAH, Errata to: First order theory of permutation groups, Israel J. Math. 15 (1973), 

437-441. 
[46] S. SHELAH, Interpreting set theory in the endomorphism semi-group of a free algebra or 

in a category, Annales Scientifiques de L'universite de Clermont, 13 (1976), 1-29. 
[47] S. SHELAH, On a problem of Kurosh, Jonsson groups, and applications, in Word problems 

II, Stud. Logic Foundations Math., 95, North-Holland, Amsterdam-New York, 1980, 373- 

394. 
[48] S. SHELAH, On what I do not understand (and have something to say), model theory, 

Math. Japon., 51 (2000), 329-377. 
[49] V. TOLSTYKH, Elementary equivalence of infinite-dimensional classical groups, Ann. 

Pure Appl. Logic, 105 (2000), 103-156. 



rpynnbi abtomop<dh3mob oth. CBOBOflHbix rpynn 33 

[50] V. TOLSTYKH, The automorphism tower of a free group, J. London Math. Soc, 61 

(2000), 423-440. 
[51] V. TOLSTYKH, Set theory is interpretable in the automorphism group of an infinitely 

generated free group, J. London Math. Soc, 62 (2000), 16-26. 
[52] V. TOLSTYKH, Free two-step nilpotent groups whose automorphism group is complete, 

Math. Proc. Cambridge Philos. Soc, 131 (2001), 73-90. 
[53] V. TOLSTYKH, On the logical strength of the automorphism groups of free nilpotent 

groups, Contemp. Math., 302 (2002), 113-120. 
[54] V. TOLSTYKH, Infinite-dimensional general linear groups are groups of universally finite 

width, preprint, 2004, |arXiv:mat h.GR/0403223, 
[55] V. TOLSTYKH, What does the automorphism group of a free abelian group A know about 

A? Contemp. Math., 380 (2005), 283-296. 
[56] V. TOLSTYKH, On the Bergman property for the automorphism groups of free group, J. 

Lond. Math. Soc, to appear. 



rpynnbi abtomopo»h3mob oth. CBOBO^Hbix rpynn 34 

y^K 512.543.25, 510.67 

Tpynnbi aBTOMop(pH3MOB OTHOCHTejibHO CBoSo^Hbix rpynn SecKOHenHoro paHra 

B. A. TojiCTbix (KeiviepoBCKHH rocyzjapcTBeHHbiii yHHBepcnTeT) 

06o3opHaa CTaTba, nocBameHHaa ajireSpannecKHM n jiornnecKHM pe3yjibraTaM 
o rpynnax aBTOMop(pn3MOB OTHOCHTejibHO cboSo^hbix rpynn SecKOHenHoro paHra. 
06cy>KflaiOTca cjieflyroiniie Bonpocbi: TonojiornHecKne MeTOflbi, pe3yjibTaTbi o 
nopo>K^,aiomHx MHO>KecTBax, onncaHne aBTOMop(pn3MOB, Bbipa3HTejibHaa cnjia 
sjieMeHTapHbix Teopnn n KjiaccncpnKannn sjieMeHTapHbix TnnoB. BnSjinorp. 56 

Ha3B. 



